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GENERAL REPORT.

HEADQUARTERS DEPARTMENT OF DAKOTA,
OFFICE OF CHIEF ENGINEER,

Saint Pakl, Minn., February 1, 1876.
SIR : I have the honor to submit herewith my report of the reconnaissance from Carroll, Mont.,

to Camp Baker, thence to Fort Ellis and the Yellowstone National Park, made during the months
of July, August, and September, :.870, in accordance with the instructions given in Special Orders
No. 110, dated Headquarters Department of Dakota, Saint Paul, Minn., June 14, 1875 .

My report includes those of Mr. George Bird Grinnell on the paleontology and zoology and of
Mr. Edward S . Dana on the geology of the region traversed .

	

These reports will be found highly
interesting and valuable.

	

Drawings of fossils collected by Mr. Grinnell form a portion of his report.
Lieut. R . E . Thompson's report of the trip to the Judith Basin, and of the return from Carroll to

Ellis, are also submitted ; Lieutenant Thompson's topographical work having been incorporated in
the general map.

A map of the route pursued is presented on a scale of six miles to the inch, and a tabular
statement is appended to the report, giving the astronomically-determined positions of important
points, tables of distance, instrumental observations, &c.

The determinations of Forts Shaw and Ellis are those of Lieut . F. V. Greene, Corps of Engi-
neers, who was at those posts last summer on duty connected with the United States Boundary
Commission.

	

His labors obviated the necessity for my going to Fort Shaw (which would have
consumed some valuable time), and also saved me additional delay at Fort Ellis, at which place,
out of six days I spent there, rain fell continuously for five .

The position of Fort Benton and the map of the Missouri River below that post are from the
survey of the same officer, under direction of Capt. William J. Twining, Corps of Engineers, chief
astronomer of the Boundary Commission, who with his party descended the river from Benton to
Bismarck in Mackinac boats, at the close of the season's operations in 1874, carefully mapping it,
and establishing almost daily astronomical stations. The river distances determined by this survey
show an enormous reduction from the crude and exaggerated estimates given in existing tables,
and which have heretofore been accepted as fair approximations. Above Benton, the river is from
the various published authorities collated, and as far as possible reconciled .

The topography adjoining the route is from the field-notes of the reconnaissance .
Sketches of the Judith and Upper Geyser Basins are given in the body of the report, also from

field-notes.
The general topography of the Yellowstone Park is mainly taken from the published maps of

Dr. Hayden and Captain Jones ; using, however, my own latitudes wherever good observations were
taken. This, however, was but seldom, since showers fell every day but one that we were ill the
park, and the nights were almost invariably cloudy .

Inasmuch as no one who has seen this interesting region call fail to be deeply solicitous for its
care and preservation, I am impelled to express a hope for favorable consideration from the depart-
ment commander of the remarks and suggestions in relation thereto .
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I left Saint Paul on the evening of Jane 30, in obedience to Special Orders No. f 10, series of 1575,
from headquarters Department of Dakota, and proceeded, via the Northern Pacific
1{ailroad, to Bismacek, its western terminus, on the Missouri River.

Departure from
Saint Paul .

HEADQUA1rTEtts Dp:rARTMENT oi , DAKOTA,

Saint Paul, Minn.., June 14, 1875 .
Capt. William Ludlow, chief engineer of tho department, will, on July 1 proximo, proceed, via the Northern Pacific

Orders.

	

Railroad and the Missouri River, to Carroll, Mont., and make a reconnaissance of the route from
that place to Camp Baker.

	

Having completed this duty, be will proceed to the several posts in
the district of Montana, and determine their latitudes and longitudes.

	

He will also, if time permits, make a recon-
naissance from Fort lillis to the Yellowstone Park .

	

Captain Ludlow is authorized to take with him his assistant and
the enlisted men of enginoors under his command .

	

He is also authorized to take with him a geologist and such other
scientific gentlemun, not exceeding four in all, as may desire to accompany his party.

	

The commanding officer of the
District of Montana will furnish escorts to Captain Ludlow from point to point, wherever, in his judgment, it may be
necessary, sending a party to Carroll for that purpose ; the transportation being sufficient to furnish one wagon, one
ambulance, and five saddle-horses for use of Captain Ludlow's party.

By command of Brigadior-General Terry

III . The Quartermaster's Department will employ one civilian guide and scout to accompany the reconnaissance
under Capt . William Ludlow, United States Engineers, authorized in Department Special Orders No . 110, current
series .

	

He will be paid at the rate of $75 per month for the time he is actually employed, and will be furnished with
transportation by steamb-)at for himself and horse from Bismarck to Carroll and return .

	

The acting assistant quarter-
master at Fort Abraham Lincoln will take him tip on his "Roport of porsons and atricles ."

IV . Second Lieut. R. E. Thompson, Sixth Infantry, will report to Capt . William Ludlow, Engineer Corps, for duty
as topographer, with the reconnaissance under the latter-named officer, authorized by Special Orders No . 110, current
series, from these headquarters.

By command of Brigadior-General Terry :

My party consisted (beside lny brother, Mr . Edwin Ludlow, of New York, and assistant, Mr. W.
1=1 . Wood) of Messrs . George Bird Grinnell and Edward S. Dana, both of Yale Col-
lege, who had come out to Saint Paul upon my invitation for the purpose ofjoin-

ing lne.
Thesegentlementraveledattheirownexpense,receivingnocoinpensationfortheirservices ; and

I cannot but con ider myself extremely fortunate in having induced them to
accompany lne as special assistants . Mr. Grinnell would report upon the paleon-
tology and zoology and Mr. Dana upon the geology of the country passed over.

The reports attest their zeal and industry, as well as the fullness of their qualifications for, and
conscientious devotion to, their voluntarily-assumed tasks.

Special Orders No. 121 directed my detachment of engineer soldiers, consisting of Sergeants
Becker and Wilson and five men, to report to me at Carroll for surveying purposes .

At Bismarck, the party was increased by the addition to it of Lieut. R. E . Thompson, Sixth In-
ftntry, who was to accompany it as topographer and general assistant, and of
Charles Reynolds, a well-known frontiersman, who was to act as guide and hunter
for the expedition .

The instruments taken on the trip were aslnall Wiirdentann transit-theodolite,No.94 ; a Spencer

I
Browning & Co.'s sextant, No. 6536 ; a Galnbay& Son reflecting-circle, No. 212 ; andnstruments nsad

on tho reconnais.

	

two ellrotlonleters, a mean solar of Arnold & Dent, No. 1362, and a sidereal of Bond
sauce.

	

&, Sons, No. ::20 .: .

	

These instruments, with the exception of the circle, had been
used on the reconnaissance to the Black hills of the previous season, and were known to be good .
In addition were four odometers, two thermometers, two aneroid barometers, and an odometer-cart,
constructed for the purpose of measuring distances.

Composition ofthe
party .

Messrs . Grinnell
and Dana as special
and nneompensated
assistants.

Lieu tenantThom p-
son and Charleslte" p-
nolds added to theparty .

1Special Orders No. 110.]

(Special Orders No . 127 .1

O. D. GREENE,
Assistant Adjutant-General .

HEADQUAItTEns DEPARTMENT oN DAKOTA,
Saint Paul, Minn ., July 7, 1875 .

H

0. D. GRE1sNE,
.Assistant Adjutant-General.
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The party, after three days' detention at Bismarck, embarked on the steamer Josephine the even-
ing of July 5, and sailed early on the morning of the 6tb .

	

Directions had been

	

Leave Bismarck on
given Sergeant Becker to make a survey of the river while going till.

	

This was

	

the Josephine .

continued during the day ; but as night fell, and the boat continued to run, it was found impossible
to take the necessary compass-bearings to points in advance .

Fort Stevenson, eighty-four miles from Bismarck, was reached at midnight.

	

Here Lieutenant
Thompson and Reynolds landed for the purpose of procuring some necessary

	

Fort Stevenson,
articles, intending to join the boat again at Fort Berthold, which, although twenty-

	

DA,

five miles above Stevenson by water, is only seven or eight miles by land .
July 7.-At 5 a . m., the boat reached Berthold, and stopped for two hours to land some freight,and Lieutenant Thompson and Reynolds again came on board. Berthold is the

Fort Berthold .
agency for the combined tribes of Rees, Gros Ventres, and Mandans, who occupy
in common a village built on the north bank of the river, surrounding an old stockade of the North-
western Fur Company, which had formerly a trading-post here. At that early hour, the village was
still asleep, and a stroll through it resulted only in arousing the numerous Indian curs that with
snarls and threatening aspect resented the intrusion .

July S.-Was hot and uneventful .

	

Toward afternoon, the mosquitoes became more and more
troublesome, and at night forbade sleep.

	

About 11 p. m., the boat was stopped for the purpose of
landing Reynolds (who had his horse with him), and dispatching him in advance to Fort Buford,
with a note to the post-quartermaster for supplies and one to the post-surgeon .

	

Amember of the
party had been severely attacked with a disorder brought oil by the heat and the effect of the river-
water, which it is injudicious for one unaccustomed to its use to indulge in freely .

July 9.-Arrived at Bnford, three hundred miles above Bismarck, at 3 a. m.

	

'file surgeon, Dr.
Middleton, kindly came down at once and announced that the invalid was suffer-

	

Fort Bnford, Dak .
ing from a sharp attack, and that it would be in a high degree dangerous for him
to proceed .

	

I made preparations at once to go ashore anti remain until the next succeeding boat,
which would pass in a week or tell days, should enable me to continue the journey .

	

Stop at Bnford .
Meanwhile Lieutenant Thompson would be in charge of the party, and instruc-
tions were given him to proceed to Carroll and examide thoroughly the neighboring country .

	

A
full opportunity would at the same time be afforded to determine the latitude and

LieutenantThomp-
longitude of Carroll as a starting-point for the survey of the Carroll road, thence

	

son and party go ou

to Camp Baker, which might then be proceeded with immediately oil lily arrival .

	

to Carroll .

July 15.-The Josephine returned to Buford from Carroll, having safely landed the party, and
brought a note from Lieutenant Thompson to the effect that the Indians had been

	

News from Carroll

very troublesome on the Carroll road, had run off a drove of forty Mules belong-

	

received at Buford .

ing to the Transportation Company, and had even boldly invaded Carroll and attempted to steal
horses from the picket-rope.

I received information also that three recruits of a large detachment which had recently- gone
up the river, destined for Fort Shaw, had been killed in the immediate vicinity of Camp Lewis, sev-
enty-five miles out of Carroll .

Under the circumstances, and feeling sonic apprehension for the safety of the party, which had
an escort of ten men only, it was weary waiting at Bnford for the uext boat up, the arrival of which
was delayed from various causes, until I had nearly determined upon the overland trip of two hun
dred and seventy-five miles to Carroll, dangerous as this would have been, on account of the activity
of the Indians and their large numbers in the vicinity of Fort Peck.

	

However, the

	

start again on the

Key West at last arrived, on the morning of the 23d ; and, hastily getting on

	

'"'y w"st.

board, the journey was resumed .

	

Wolf Point, the Assiniboineagency, was reached at 10 1) . tit
. of

the 24th, and Fort Peck, the general up-river agency for the Sioux, on the evening of the 25tli .
Peck, one hundred and eighty miles above Buford by water, stands on a narrow plateau of the

north bank of the river, almost overhung by the hills in rear.

	

Tire buildings are
Fort Peck .

of logs, one story, and inclosed within a stockade .

	

This agency is the most consid-
erable on the Missouri River.

	

I was informed that from 5,000 to 10,000 people were fell there .
The distance to the hostile camps of Sitting Bull on the Yellowstone is not much in excess of

one hundred miles, and intercourse is easy and not infrequent.

	

It seems more than probable that
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in order to make up the large number which it is claimed is furnished with food and clothing from
this agency, the Indians of the Yellowstone must be included, the attitude of whom is one of vigi-
lant and unvarying hostility to all white men.

July 26.-Left Fort Peck at 3 a. m.

	

Up to this point, the character of the river and its valley
Character of the

	

appeared to be measurably unchanged, a broad, rapid, and turbid stream, about
river .

	

three feet deep in the channel, cutting into its banks at every turn, sand-bars fre.
quently appearing in the muddybed ; the valley heavily timbered with cottonwood, and well defined
by bills.

	

Above Peck, the bed of the stream became more gravelly, the channel consequently more
stable, and the water somewhat clearer.

	

The river narrowed to a width of from 150 to 300 yards ;
the clay bluffs from 150 to 600 feet in height, more closely approached the banks, and became
exceedingly barren and unattractive, of dark-gray hue and ashen texture, with thin alkaline streaks
near the base.

	

Small plates of selenite scattered over the surface glittered in the sun, and the
grass was exceedingly poor and scanty.

	

As we advanced, small cedars appeared on the higher
elevations, and game became more abundant.

	

Glimpses of deer halfconcealed in the shrubberywere
frequently caught ; large bands of elk were seen in the timbered «points-," and the shore of the river
ivas everywhere dotted with the footprints of wild animals.

Three buffalo crossed the river in advance of the boat .

	

Onewas killed and hoisted on deck ;
Rome ludiaus who bad come on board at Wolf Point greedily appropriating the refuse portions.
Just before sundown, a herd of seventy five or eighty buffalo were seen dasbing down the left bank
A hord of buffalo

	

in eager pursuit of three in advance, who had already entered the water and were
crossing the river.

	

half wayacross the stream .

	

The herd at once plunged in, and it was soon evident
that the boat would intercept them.

	

They kept on, however ; the calves, of which there were sev-
eral, swimming by the lower side of the cows, and all making strenuous efforts to overtake the
leaders, who bad meanwhile climbed the opposite bank .

	

The stupid animals only turned back
when the foremost actually struck the boat with their heads, and then, with bovine snorts and bel-
lowings, they heaped together and climbed upon each other in desperate fright, within a few feet
of us.

	

It would have been butchery to kill them, especially as we did not need the beef, and they
were allowed to escape unhurt .

July 27.-Carroll was reached at 7 p. m.

	

I found a note from Lieutenant Thompson to the effect

Carroll, Mont.

	

that the vicinity of Carroll had been examined and the necessary observations
taken ; and, finding that forage and rations were becoming scarce, it had been

determined to proceed on the road toward Camp Baker in order to save delay.
A courier was dispatched to Camp Lewis for escort and transportation by Lieutenant-Colonel

Otis, assistant inspector-general of the department, who was en route to Helena, and we awaited
the reply.

Carroll is a frontier 11 town "of perhaps twenty or twenty-five log buildings, on the south bank of
the river, six hundred and forty miles above Bismarck and one hundred and sixty-five miles below
Fort Benton, the limit of navigation on the Upper Missouri.

	

The town is situated on a timbered
plateau 15 or 20 feet above the level of the stream at low water, in the river-valley, which is some
800 to 900 feet in depth, with steep clay slopes covered with pine. It owes its existence to its being
the terminus of the road recently opened from Helena, and the point at which freights are trans.
ferred to and from the boats.

Montana has long suffered from its isolation and from the want of an outlet for its productions.
Until the opening of the Carroll road, the only regular coinrntinication with the outer world was by
the road from Helena to Corinne, on the Union Pacific Railroad, a distance of over four hundred

The Carroll rents

	

and fifty miles.

	

The distance from Helena to Carroll is more than two hundred
from Helena .

	

miles less than this, a difference which, to the heavy bull-trains averaging only
twelve or thirteen miles per day, represents a saving of fifteen or sixteen days in time.

	

The Mis-
souri River as far up as Carroll is generally navigable for the flat-bottomed stern-wheel boats that
ply upon it until some time in October ; and it is evident that by the aid of a connection at Bis-
marck with the Northern Pacific an important and valuable outlet for the wealth of the Territory
has been discovered, available from the opening of navigation in the spring nutil quite late in the
fall, a period of over five mouths .
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In addition to tile encouragement to the industries of Montana, a lai-re saving can be made by
the Government in the cost of transporting its troops andsupplies for the up-river anti Montana posts
by the use of this route.

	

These considerations, supported by the necessity for maintaining troops to
act as a check upon the lawlessness of the large number of Indians annually congregating in the
vicinity of Fort Peck, constitute an appeal to the Government to protect tile road against forays by
the Indians, an obligation which is recognized in the distribution of troops along the line of the
road . At Camp Baker, fifty-two miles east of Helena, is a permanent garrison of Alilita,.~ hosts oil
two companies of infantry ; at tile forks of the Musselshell, fifty-six miles farther tlmCarroll road .

east, is a summer camp of twocompanies of infantry and one of cavalry ; at the Judith Gap, thirty
miles farther, is a detachment of eighteen or twenty men ; and at Camp Lewis, thirty miles farther
and seventy-five miles out of Carroll, is another summer garrison of two companies of infantry,
from which a small detachment guards the stage-station. at box Elder, forty miles out of Carroll.
These posts can conveniently receive their supplies from Carroll.

If, in addition to the garrison at the forks of the Musselshell andCamp Lewis, a force of cavalry,
sufficiently large to patrol the road and push reconnaissances south and ea t, could

	

$nggestions as tobe established between Camp Lewis and the Judith Gap,-and in this range the

	

the »seoeeavalry o»
ta Cal roll road .requisites of wood, water, and grass are both excellent and abundant,-the route

could be made as permanently safe as any other highway, and such loss of property and life as
occurred last summer be prevented.

	

Thetroth of the general proposition cannot, I

	

S�¢gest.ions as tothink, be questioned that the settlements of Montana, can best be protected by

	

tidefel s of tile

troops removed from their immediate vicinity and pushed out toward the sources

	

mots.
whence hostile incursions are to be apprehended.

JulyX-The stage came in an early hour, bringing word . from the commanding officer at Camp
Lewis that, much as he desired to do so, lie had no transportation or men that lie could possibly
send .

	

Colonel Otis therefore hired such transportation as could be obtained in
Carroll ; and securing afew rifles and rounds of ammunition, we started soon after

	

Start from Canon.

midday, our escort being half a dozen unarmed recruits, era route to Shaw .
The road out of Carroll leads up a long sharp ridge to the west, constantly ascending, with many

turns, until an altitude of over nine hundred feet above the "town I' is attained ; the view thence
was wide and varied .

	

Up and clown the river, the valley, sinuous and green, its steep slopes scored
by deep ravines, could be traced for many miles.

	

Bordering that, the tumbled Bad Lands oil the
south bank and the yellow prairie oil tile north, and in the distance the various ranges of nlount-
ains in detached groups-the Bear's Paw, seventy miles to the north and west ; the Little Rockies,
thirty miles north ; the Judith Mountains, forty miles south and west ; with the Great and Little
Moccasins close by, and the Snowies beyond.

The road at first traversed a rolling, sterile prairie, gradually descending .

	

Camp was made on
Little Crooked Creek, thirteen miles from Carroll, and in what are called the Bad Lands, whicll
extend out from Carroll for over thirty miles.

	

The landscape is dreary to the last
Dlam"aiaas Tcrres .degree, with rolling and broken outlines.

	

The soil throughout the region is a
finely-ground clay of dark ashen line and texture and irregularly striped by dirty alkaline streaks.
In tile absence of rain, it is dry and dusty ; but thoroughly wetted, it becomes a

	

Camp on

	

Little
greasy, slippery, fathoinless mass of clinging mud, through which tile straining

	

Crooked Creek.

animals call hardly drag the heavily-weighted wheels .

	

Wood is alinost entirely wanting ; water
is very scarce, and when found is alkaline and tepid.

	

The vegetation is sage and cactus, with
occasionally "a little thin, poor grass.

	

Near camp two trains were encountered going in to Carroll ;
they halted for tile night two or three miles behind us.

July 31.-Camp wasbroken early, and thejourney resumed through the same enlivening scenery
for twenty miles, crossing Crooked Creek, a sluggish alkaline stream, deeply cut into the dark-gray
clay (where the sight of a party of mounted Indians some miles away disturbed our lunch and
started us oil tile road), to where tlio bounds of tile Bad Lands were reached, and the road
ascended upon high rolling prairie, over which a push of seven miles led into the valley of Box
Elder Creek.

	

This is a stage-station, forty miles from Carroll, where a guard of
flux Filer Station,four soldiers is maintained from Lewis.

	

The halting-place is marked by a log

	

rort,y mitusneincar .
cabin standing oil the bank of the creek, a small stream of swift " liowin; water,

	

roll '
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which has its source in the slopes of the Judith Mountains.

	

During the day, two or three single
buffalo were seen, and antelope had appeared from time to time since leaving Carroll .

August 1.-The road led in a general southwest direction along the northern foot-hills of the
mountains, which were eight to ten miles distant, rising steep arid wooded to the height of some
2,1100 feet.

	

The road was good, although somewhat hilly, the grass fair, arid the creeks, several
of which we crossed, were all bright little streams of good water.

	

As we advanced, the mountains
began to define themselves.

	

The Little arid Greater Moccasins separated from the Judith and from
each. other, between them appearing the distant Ilighwoods, with patches of snow ; the Snowies,
to the south, also snow-crowned ; and, separating them front the Little Belt, could be seen tire
depression which marks the Judith (:lap .

	

Theroad follows the western flank of the Judith, at the
southwest extremity of which, oil the banks of Big Spring Creek, finally appeared tire garrison-flag
Camp Lewis, on

	

and the white tents of Camp Lewis, thirty-five miles from Box Elder.

	

Thecamp
Big Spring C

	

is situated in the level valley of the creek, the garrison consisting of two corn-
from ~(?attrolln~iles

	

y

	

~

	

garrison consisting
panies of tire Seventh Infantry, Captain Browning commanding .

	

The creek, the
main affluent of the Judith River, rises a few miles above Lewis, in a huge spring, from which the
stream emerges, full-grown, with a rapid, tumultuous current of ice-cold water, abounding with the
black-speckled mountain-trout.

	

Tire course is northwest in a gravelly bed 15 or 20 feet wide and
1 to 2 feet deep.

	

Wood has in a great measure to be hauled by the garrison from the mountains,
but the grass is rich and luxuriant .

August 2.-Lewis is the second stage-statiou on the Carroll road, seventy-five miles from the
town?'

	

We layover one day to rest the animals.
August 3.-Took the road again at an early hour, ascending upon a partly level and rolling

prairie fairly grassed over, where rapid progress, parallel to the Snowy Range, was made, crossing
several fine creeks which rise in the Snowies and flow north and west into the Judith River.

The Judith Basin, a sketch of which is given, opened to the north arid west, showing a fine,
well-grassed, gently-rolling prairie, some fifty miles east arid west arid sixty miles

Judith Basin . north and south, of irregular diamond-shape, and inclosing about 1,500 square
miles, from the borders of which rose, massive arid detached, tire encircling ranges, the Judith,
Snowy, Little Belt, and Highwoods.

	

Throughout this elevated region (and more especially later
in the Yellowstone Park), we had daily occasion to observe the marked depth and clearness of tire
coloring, owing, I presume, to the utter purity of the atmosphere ; the colors of objects compara-
tively near by seemed to possess au unsurpassable richness and reality, arid even on distant mount-
ains, seventy-five or eighty miles away, while tire colors were necessarily blended and their details
lost, they exhibited a wonderful transparency arid distinctness, undimmed 1>y the haze arid vague-

ness which usually obscure such distant objects .

	

It is this quality of the atmos.
Judith Bu3in .

	

pbere that furnishes the chief beauty of the Judith Basin, which can hardly be
termed a mountainous country, although tire various ranges grouped about it, arid separated from
each other by broad intervals, form the principal feature of the landscape .

	

Painted in a clear,
transparent purple upon the sky, and seeming hardly to rest upon the yellow prairie which forins
so fine a contrast, they look like massive islands in tire tawny ocean that rolls against them.

The basin will some day be a great stock-raising, arid, by the aid of irrigation, an agricultural
region . It has always been considered a fine hunting country, where game of all kinds could be
found, although we saw none, with the exception of a few antelope ; tire recent presence of the Crow
camp having driven it off.

At Ross's Fork of the Judith, near the gap, arid twenty-seven miles from Lewis, we met Lieu-
tenant Thompson, who had come out from Baker with two spring-wagons to meet us . Camp was
made, with good grass and fair water ; wood scarce.

August 4.-Pulled out at 6 a. m.

	

The road led directly through the gap.

	

Front the southeast
extremity of the Little Belt Mountains rises a fine spring, flowing east at first, arid their doubling
back through the gap into Ross's Fork .

The gap is formed by a depression five or six miles in width between the timbered Snowy and
Judith Gap

	

Belt Ranges .

	

It constitutes the head of the Judith Basin ; to the south appearing
a broad, level stretch of prairie, sloping down to the Musselshell, twenty or twenty

five miles distant.

	

The Crow camp at the time we passed was said to be seven or eight miles to
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the eastward, oll the southern slope of the Snowies.

	

We also heard that a tight
had

taken place
two nights before between the Crows and a party of Sioux, and that a was'-party of one hundred
Sioux had passed subsequently through the gap, going northward.

lanerging front the gall, the road led west and south over a dry, sterile, and dusty prairie, in the
teeth of a blistering south west gale, across Iloppley's Hole and Hayinaker's anil Daisy lean Crecla,
into the valley- of tile 1lw;sellshell, whose freshltess and greenness and abulidance of timber afforded
the strongest contrast to the country behind its.

	

'file hired teams were mortally- weary, and hall
been with the greatest difficulty urged all day against the strong, hot wind.

	

Released from har-
ness, they ran to the bathe and leaped bodily- into the stream, thrusting their muz-

	

Camp on 1l11ysel .zles deep into the cool water with great contentment .

	

The river is twenty-five or

	

Shell River.

thirty feet wide, and on the avera,(;e seven or eight inches deep, of clear, rapid floe-, over a gravelly
bottom ; the valley level, wide, fertile, dull richly- grassed, with heavy clumps of timber on, the low
banks of the strealn .

Antlast 5.-1Iade an early start, and it two or three miles front camp came to the 11 fortes" of the
11asselshell, where the north and south branches unite.

	

I3ere a raucbman bad

	

Forks of the
established himself; raising cattle., and, try meaus of all irrigating-ditch, cultivating

	

sellshell.

solcle seventy-five or eighty acres in oats and wheat.

	

Throughout Montana, owing to the very tltor-
ough drainage, the general altitude above the sea, and the prevailing dryness of the atmosphere,
irrigation is essential to successful agriculture .

A stage-station, ofthe Carroll road is made at this ranch, sixty-five miles from Lewis and fifty-
six miles from Baker.

The road followed west. assts north up the North Forlc, passing through a rocky, wooded canon of
considerable beauty .

	

Here the road, overlooldllg the stream, whose windings it

	

North F,wk of thefollowed, and deeply- shaded by pines, made a very agreeable drive, the snore so

	

~l""""1el.ea

that we were now- beyond any danger from Indians .

	

Euierging froul the canon, the road led west
and south over a high, rolling, and hilly prairie .

	

At the foot of a long down-grade lay Copperop-
olis, which was found to consist of a nliuhlg-allaf't and a deserted shanty.

	

The

	

North Fork of l)eehNorth Fore of Deep Creel: was reached at 4 ll . i n . and camp made.

	

The creel: Creek.
abounded with trout, and the wood, water, and grass were plenty and good .

August G.-The road led (Iowa the valley of Deep Creel: west and south to Brewer's Springs,
where the luxuries of a hot bath, followed by a generous breakfast, were enjoyed . The waters well
up freely, strongly- impregnated with sulphur, front several spriligs, with temperatures varying front
1050 to 1150 Fahrenheit.

	

They are taken up in, wooden pipes, and introduced into

	

Brower's slot sol-the bathing-liouses.

	

The odor is at first unpleasant, but the water is soft and

	

PIIll' Sprinris .

thoroughly delightful to tile slain .

	

Tile color is a milky, cloudy blue, and softy delicate filaments
of sulphur adhere to the sides of the bath and stream from the mouths of the supplying-tubes .

	

A
small hotel has been built for the accommodation of visitors.

	

At this point unite tilt; two fort-:s of
Deep Creel:, which, hearing the name of Sinith',S River, flows here north and west Imst Camp Lancer
to join the Missouri .

	

Tile Carroll road bifurcates, one branch going west over the

	

11ifnreation of the
mountains, the other following the rich and fertile river-valley, which supports

	

o:Irroll road .

thousands of Oattle on, its lush pasturage, until at sixteen and three-fourths miles froul the spring,
the road reaches Camp Baker, where it deflects to the west, toward Helena.

The post is as irregular-looking cluster of buildings planted in, the midst of a level and stoa)y
plain, surrounded by mountains, upon which frequent patches of snow appear . Camp Baker, Anent.Au irrigating-ditch brings a current of water through the garrison, but hardly
appears able to vivify the arid soil .

	

The troops at Baker are two companies of the Seventh Infan-
try, Major Freeman commanding.

	

I found here my party awaiting me, and without loss of tinlo
made preparations for the trig) to Ialis.

	

Tile transportation and escort which had hitherto accoln-
panied the party had returned to Ellis, and as the roans to that point was considered comparatively
safe, a small force only was needed .

August 7.-Pulled out at 8 a . in ., with transportation consisting of two six-mule teams and a
four-mule ambulance, with saddle-horses for the party, and a sergeant and two lnen for guard and
camp duty.

	

There are two routes from Baker to Ellis : one, called the Duck Creek

	

Two routes from
route, via the Missouri and Gallatin Valleys, is perfectly safe, being within the set-

	

Baker to Fort Ellia .
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tlements, but several miles longer than the other, called the "outer" route, which, returning nearly
to Brewer's Springs, goes up the South Fork of Deep Creek almost direct to Ellis, passing between
the Crazy and Big Belt Mountains.

	

From the springs south, the valley is at first broad and level
and heavily grassed, the creek flowing northward.

	

Many antelope were seen grazing in the mead-

Moss mace Springs .

	

ows.

	

Camp was made at 3.30 p. m. near a fresh, cold spring issuing from the hill-
side on the cast bank of the creek.

	

The locality is the ordinary halting-place,
twenty-seven miles out of Baker, and is called Moss Agate Springs.

	

The grazing and water are.
excellent, but the supply of wood is small .

August S.-Course continued nearly south up the valley.

	

The creek gradually became smaller
and flually was dry.

	

"Sixteen-mile Creek", a branch of the Missouri, flowing a strong current west
and south, was crossed eleven miles from camp, and the road beyond lay over a dry, yellow, gently-
undulating prairie, which farther on grow more hilly, and became an interminable waste of sage-
brush.

	

The antelope were numerous during the day. Cottonwood Creek, a s}nall branch of Shield's
lsiver, was crossed thirteen and a half miles from Sixtecu-mile Creek .

	

The water is pure and
Camhen

	

,,, of

	

plenty, and the valley well supplied with cotton-wood tree .

	

Continuing, the sage-
s'"°'''"' River.

	

brush still occupied the ground, and camp was finally made on a small creek flow-
ing east, the valley of which furnished an ample supply of excellent water and grass, and wood
sufficient for camping purposes .

	

Bridger Pass appeared seven or eight miles south of us, and
Flathead Pass opened to the westward through the Big Belt Range.

August O.-Pulled out at Ga. m.

	

The trail led into a broad valley, stretching eastward at the foot
of the mountains, richly grassed, intersected by several small streams,.and affording the finest pas
turage for three or four herds of cattle which were browsing in the meadow .

	

These had probably
been driven over the mountains from the Gallatin Valley for the summer.

	

Crossing the valley

Bridgerrags.

	

brought us to the foot-bills of Bridger Pass, which, though much lower than the
neighboring mountains, still gave promise of an arduous climb for the heavy

wagons .

	

Acreek flows out of the pass, up the valley of which a road of fair grade could be easily
constructed .

	

In the absence of this, the trail climbs several steep hills in succession, alternately
ascending and descending, but constantly rising, though with more than double the necessary labor,
until at the summit of a long, sloping hog-back, falling steeply on both sides, a preliminary divide
was reached, whence descent was made, following a small branch, into the valley of Brackett's

Brackett's Creel ;.

	

Creek.

	

This is a tributary of Shield's River, flowing eastward and separating the
group of mountains over which we had passed from the main range, the pass

through which still lay before us.

	

Crossing the creek, the second ascent was found to be more
gradual and less severe than the former, although of about equal altitude.

	

Reaching the second
sunilmit, the descent began down the left bank of Bridger Creek, flowing southward.

	

The peaks

I3ridgerl}ountri ;ns .

	

to the west across the valley were lofty, varied in form, and from certain points
of view exceedingly fine .

	

Huge patches of snow rested in the more sheltered
places oil their stunmits, and one could begin to realize the altitude of 10,000 feet above the sea,
which sufficed to maintain this wintry feature even under the clear, hot rays of the summer sun.
The timber throughout the pass is pine, with various small woods in the creek bottoms.

	

Grass is
abundant, even among the timber, and the brooks are bright mountain-streams constantly fed from
the snow-fields above, and abounding with trout.

	

Elk and deer are numerous, though they are
driven from the in}mediate vicinity of the trail by frequent travel and possibly by the flies, which in
great numbers and varieties proved a serious anno3,ance to the cattle.

	

Still following Bridger
Creek, the road }nude along bend to the south and west, around the base of Bridger Mountain, into
the maid valley, which turns west to join that of the Gallatin .

	

Crossing the creek, the trail wound

Fort Ellis, e» the

	

over a range of hills, and descended into the valley of the North Gallatin, upon
FAAt Fork of aaua

	

the south bank of which, three or four miles farther west, Fort Ellis is situated .
tin lacer.

The .Bozeman Pass road, leading east and south to the Yellowstone, climbs the
hill-side opposite to where the road reaches the river.

Fort Ellis stands nearthe bead ofthe Gallatin Valley, for the defense of which it was constructed.
It appears as an assemblage of log houses, irregularly placed from frequent additions, of uninviting
exterior, but comfortable within .

	

The garrison, General Sweitzer commanding, includes four com
panies of the Second Cavalry and one of the Seventh Infantry ; but during the summer the mounted
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troops are required to guard the passes and make frequent scouts, sometimes of considerable extent,
and hence spend but little tune in garrison . At the date of my arrival, two companies were absent,
one scouting, the other acting as escort to the party of the Secretary of War in the Yellowstone
Park, while at third Avas preparing for the field, and started early next morning .

August 10.-Einployed the day in preparations for the trip to the park .

	

The greater portion of
the necessary pack-animals were then in the park, and my arrival was fortunately

	

Preparations fortimed, since they were on the return, and expected back in two or three days.

	

By

	

tile trw into tile Yol.
advactng to meet them, double that time could be saved.

	

Accordingly, tile bag-

	

1 °`°at°°o Park .

gage was reduced to the smallest possible amount.

	

All trunks and boxes were left behind, and the
necessary articles put into ea.uvas sacks, brought from Saint Paul for the purpose .

	

Tents were dis
carded and only tent-flies carried .

	

The instruments were carefully rolled in bundles of bedding,
and the basket containing the chronometers strapped to the spring-seat of tile odometer-cart
Riding-aniinals were obtained and a, six-mule team secured to carry the baggage and stores until
the pack-train should be met .

	

Toward evening we went into camp about three
miles southeast from Ellis, on Coal or Rocky Caton Creel:, a small affluent of the

	

c"l P°°°°all ;`-0ek'

Gallatin, uniting with it near the fort.
Ai.upcst H .-Broke camp at G a . in ., and proceeded across the creek and up its valley .

	

The
trail followed tile creel.-bottom, crossing it several times, and over a rocky, hilly

	

CuriououcoalCreek.road, through a cation of considerable grandeur, shaded by lofty, precipitous lime-
stone pinnacles .

	

The general course was south and east, up the east bank of the creek, gradually
ascending and bending more to the southward.

	

The road improved, the available space becoming
greater and the hills less steep .

	

Crossing a low divide extending across the valley, the ]lead of
Trail Creek, :1 tributary of the Yellowstone, was reached .

	

Through both creel.-

	

Trail Creek.
valleys, the flies were very numerous and annoying.

	

There are two ranches on
Trail Creek, the second one twenty-five miles from Ellis, where the creels-valley widened and entered
that of the Yellowstone, which presented the familiar features of a broad, dry, stony stretch of
prairie, sloping clown to a beautiful stream, with borders fringed with trees . The Yellowstone River.
river has a stony and gravelly Veil, an impetuous current of six or seven miles an
hour, a depth of as many feet, and width of about 100 yards .

	

Tile waters, constantly freshened by
mountain springs and torrents, are cold and clear, and alive with trout of great size and variety .
These range in weight from half a pound to two pounds and upward.

	

Their favorite foot] is the
grasshopper, great numbers of which fall into the stream, but they will also take the fly freely .

The Snow Mountains border the river on the south and east, their lofty pinnacles glittering
with snow.

	

Chief ainong the range is emigrant Peak, rising 0,000 feet above the

	

Emigrant Peak .
valley and attaining an altitude of 11,500 feet above the sea .

	

It is a very hand-
some mountain, of fine outline and great richness of coloring.

	

IMbouching from Trail Creel., the
road bends south and west lip tho left bank of the river .

	

We here met the party of the Secretary
of War, in two spring-wagons, going in to Ellis.

	

The pack-train had been left behind at Gardner's
River Springs, to follow more leisurely .

	

Pushing on up the valley, crossing several small brooks
flowing from the mountains, and passing two or three ranches, camp was made

	

Cams, near liet .

near Bottler's ranch, half--way to the Mammoth Springs and thirty-five miles from

	

tlor'a lt ;tuch .

Ellis.

	

Sufficient wool] was readily attainable, and a swift-flowing brook was close at hand ; but the
grass, never luxuriant, had been thinned by frequent camping .

August 13.=Broke camp at 8 a. in . The road passed Bottler's ranch, where travelers can find
fairly good food and lodging, and proceeded ill) the level valley to a rocky point coming down front
the mountains to the river-bank .

	

8urnlonutlng this, the followed up the valley again, crossing two or
tliree rude llut slillicieilt briilges, att ono of wliieli wats a toll-liouse.

	

Itappeared that

	

Toil-read

	

from
a company in Bozeman had obtained at territorial charter for a toll road from that

	

11om�llall t0 M"a'-
innlh Hut or Ganli

place to the Mammoth Springs.

	

Tile road had been made practicable for wagons,

	

n°i's river Spriuge .

and considerable work expended upon it up to the toll-bridge ; but the main labor directed to the
cation above, which had hitherto been a serious obstacle and impassable to vehicles.

	

Continuing,
the road bent more to the south, and entered the cation, following a hilly trail, blasted out of the
rocks . The cation is some three wiles in length, and the view from the highest part of

	

second Callon of

the road is very fine .

	

Tile river, compressed to a width of 75 or 80 feet, is of a rich

	

tile Y0u0RSWue.

3w
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green hue, splashed with white, and flows with great velocity ; its surface breaking into great waves
and swirls . The mountains on either side are 2,000 or 3,000 feet in height, rising precipitously from
the brink, and exhibiting dark browns and grays, contrasting with the deep, somber hueof the pines
and the more sparkling green of the river, flecked with foam.

Camp was made at the upper end of the caillon, on the bank .

	

All the essentials for camping
camp in Second

	

were present, and trout abounded in the swift and turbulent waters .

	

The gray
Carlon .

	

ling, a long, slender fish, of less weight than the trout, but rivaling it in activity
and game qualities, competed successfully for the fly with the larger fish .

August 13 .-Started at 6.30 a. m., and soon afterward met Lieutenant Doane, with the pack-

The pack-train met. train.

	

Thesix-mule team was exchangedforpack-mules, and, after some threehours'
delay, the journey was resumed .

Cinnabar Mountain stands in the valley, on the right of the trail, and, as seen from any point

cinnabar Mountain . of view, is a handsome peak .

	

Looking from above it, on the river-bank, it stands
out from the other elevations and makes a verv striking picture.

	

The strata are
nearly vertical, with a perceptible overhang to the eastward, and strike nearly north and south.
Oil the south front of the mountain is all immense '° Devil's Slide'', with smooth, dark, nearly verti
cal walls, some 150 or 200 feet in height (tile intervening material having been removed), which
curve to the right in ascending and reach the summit. Adjoining this are broad bands of red and
yellow, which follow the same curve, and seize the eye at once from their brilliancy of color and
vivid contrast.

The trail led us on up the valley, past two ranches, from which supplies were obtained, to
CampatGnrdiner's

	

within a few miles of Gardiner's River.

	

At this point, it leaves the valley of the
River .Hotsprings.

	

Yellowstone, and, over a hilly route, passes across the angle between the two
streams, until, at the farther side of a .level, well-grassed piece of prairie, it reaches the valley in
which theMammoth Hot Springs are situated .

	

The rain had descended heavily all the afternoon
and continued into the night.

August 14.-The clay opened wet, but cleared in a few hours.

	

Athorough examination was
made of the springs, which well repaid it .

They have been already described with great particularity and minuteness in the reports of
Dr. Hayden and Captain Jones, and a few words of description from me will suffice.

This remark is not to be confined to the locality of the springs, but must be understood as
No full description

	

applying, ail(] in a still greater degree, to the whole park, of which I shall not even
of the park seunery

	

attempt a full description, but content myself with recording only a few of thewill be attempted.
more prominent and enduring impressions received in our hurried visit.

Pressed for time, with other work to do,our constant idea was one of eager haste, and we passed
rapidly from place to place, thoroughly enjoying every hour, but always with some new wonder in
advance, to divert our attention and to draw us on.

The park scenery, as a whole, is too grand, its scope too immense, its details too varied and
minute, to admit of adequate description, save by some great writer, who, with mind and pen equally
trained, could seize upon the salient points, and, with just discrimination, throw into proper relief
the varied features of mingled grandeur, wonder, and beauty .

The Mammoth Hot Springs are the first point of interest in the park, the northern boundary
Mammoth ilot

	

of Nvhiuh was crossed yesterday some miles back .

	

They occupy a small valley,
Springs .

	

discllarging eastward into that of Gardiner's River, and which the spring-deposits
have partly tilled .

	

Otlr camp was pleasantly situated in the valley below the springs, among trees
growing out of these deposits, in which occasional pits and holes to to 20 feet in depth existed.
Above tile camp rose the extinct spring, called, from the shape of the mausoleum which it had
itself constructed, the "Liberty Cap", or "Giant's Thumb", and beyond this again a succession of
terraces, rising to a height of some 200 feet, dazzling white in the sun, indicated the presence of
the active springs, which, indeed, had all along been evident enough from the vast clouds of vapor
constantly arising.

	

The terraces exhibited great variety and beauty of form, much enhanced by
the quivering and sheeny effect of the thin, descending sheets of water.

The material is a carbonate of lime, deposited by the cooling of the waters, of a nearly pure
white, and, while wet, of a moderate hardness .

	

Upon drying, the deposit becomes soft and friable,
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and a Iittntiug-Ittlilc could 11e easily pltttiged into it to tire. hilt.

	

Tlie !laid spriii-.socetipy tile upper
portion of tile terrace, acid spread out into large limpid !fools of a, superb Mite ti11t, lfoiliiig violently
ill places, and emitting cloluls of steam.

	

Ovea'Nowin" the pools, tile waters escape clolvti the face of
the terraces, mid, iii cooling, gradually part with the carbonate helot ill solutirnl, lnal<itig colrstant
additions to the ornaineutations of tile surfaces, and corlstrilctillg scalloped pools affd "bah-tubs"
of every form and temperature .

The whole vicinity of the springs returns a hollow echo to the treod, highly sllg-estive of pit-
falls beneath .

	

The party, however, overran the neighborhood, at first \\ it h tellt:itive step, affd
afterward with all confidence, no accident occurring.

	

ltema.ilfs of cxl!nct springs aboard above
and below the active ones, while still others in fill flow exist dear the river's edge..

The, grass in the valley of the springs is poor, but off tilt small prairie above is excellent,

	

Wood
and cold water are sufficiently abundant and couvenieilt .

There are two ' 1 ranches" near the springs, which do duty is 11 hotels", and arc available for tile
use of travelers.

August 1J.-Wagons call be taken as far as tile springs without much difficulty ; the road Ifa.vilfg
been made entirely practicable, though of an occasionally nnde irable stccpness. At the springs,
however, wheels must be abandoned, and everything carried npou pack-aldmals .

The odometer-cart was left behind, both oil accomit of the difficulty- of gettitlg it along, and
the danger of rendering it unfit for use ou the return trip to Carroll .

	

Tile tueatt
The pack "" outfit ."solar chronometer was left with it, in charge of the ' " hotel "-keeper, acid the sidereal

was rolled in a bundle of bedding, and intrusted to the somewhat uncertain fortunes of tile paclis .
All other reduetions had peen made at Ellis, mud camp was broken at 8.15 a . in . ; tile "outfit" con-
sisting, besides the party and the ealgineer soldiers, of three packers, a farrier, and a cook, in all
twenty-two persons and thirty-three animals, of which eleven were path-uinles carrying about two
hundred pounds .

The trail (a bridle-path only) leads up the valley of Gardiner's River (which is of considerable
depth, and slopes steeply down to the water's edge) across the West Fork, and

Gardiaer's River Val-then the East, gradually climbing the eastern side of the valley to a plateau, fey.

whence on the right of the trail descend the waters of the river, acid f'orni a very protty fall .

	

Tile
slopes of the river-valley are composed of loose basaltic debris, mahing a toilsome Vitll, deeply
gashed in places by washings from the foot of ti le great basaltic wall which towers above it oil
the east.

	

Although not insecure, the ascent to tile plateau is unnecessarily- difficult, and a little
labor expended upon it would serve to improve it greatly .

Tire falls are some .rf 0 feet in width, and make three plunges, estimated at about
Gardincr's River F .dls .

4;i, 55, and 30 feet each ; in all a descent of 130 feet .
Leaving the river, the trail follows up in all easterly- direction the shallow valley of a small

brook called Black Tail Deer Creek, which. traverses an olwu hilly prairie, anti
I fivi+lv". Letwoen e:ard-

affords an excellent and easily-traveled road .

	

Reacli!ng tile head of the creels, the

	

a, :d rr "1hrwxtoao

trail bore to the right, through a dry cailouy place to tile edge of tile valley of
Meadow Brook, where, turuhlg sharply - to the left, it deseeuds along a steep liigll slope, otit of which
the narrow trail is cut, to a fine often meadow, well grassed and watered, where camp ivas made,
thirteen miles froui the springs . Several of the party rode oil a Mile :furl a 11,1E Y.,n wst,v,e River

farther to the Yellowstone ltiver. It was found to be , foaming torrent, son1e G0 1-a ti",+auk
feet in width, with steep rocky- banks.

	

The water, a rich green iii title, was broken into pools :old
eddies by obstructing bowlders, and a, strong odor of snlpliur pervaded the :fir .
Spanning the stream is a rough bridge some 50 t'eet ill length, resting upon trips
at either extremity, and atforditlg a, passage to the east 1mlili, where, at a short din "-ance from the
«bridge ", is the 11ranch 11 of JacliBarottet.

Two or three miles below the 11 bridge", tile two torlis of tile Yellowstone unite, and, to the
traveler approachiiig it, the locality is ularlied by, l;u"ge flat-topped butte, with steel) escarpnleiits,
which stands in the angle, mud from its shape is a noticeable ohject, cotltrastillg with tile pointed
hills and peaks which surround it.

	

The West Forli draius the lake, allot tile East, a 1ilouutaii,ous dis
trict not yet thoroughly examined .
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Eain fell again during the afternoon and night, and our experience of the weather ill the park
Rain in tile park.

seemed to be. similar to that of Captain Jones, as recorded in his report .

	

On one
day only of the two weeks passed in the park did we tail to have rain or shower,

and night observations were in consequence greatly interfered with .
August 1G.-Camp was broken at 8.30 .

	

The herd had wandered during the night, and a. couple
Army pack-mules .

	

of hours were lost in getting them in and ready for the road .

	

The pack-mules had
been employed on similar duty just before, and heavily laden . The construction or

adjustment of the army pack-saddle is doubtless capable of great improvement ; at any rate, the
backs and shoulders of the animals were in very bad condition, and one of them was found to be so
unfit for a load that it was necessary to leave him at the bridge .

While in the park, as there was no grain for the animals, they were allowed free range at night,
and the grazing is so plentiful and nutritious that the majority of them held their own, although the
work was occasionally severe . There need be little or no apprehension from Indians, and guards
were not posted after leaving the Mammoth Springs .

The trail from Meadow Brook leads up the left bank of the Yellowstone, winding among sou>e
Tower Creek

	

low hills, and at four and a half miles from camp makes a, precipitous plunge into.
the valley of Tower Creek, crossing which it ascends the opposite bank by a. more

gradual incline .

	

The stream is a strong rapid brook, 12 or 1.5 feet in width, and a foot or two in
T

	

depth, with a stony bed, the waters fed from the snow-fields of the mountains .

	

Aow,u rain .

	

short distance below the crossing are the falls, which leap down 150 feet into a
narrow, dark caflou some 480 feet in depth .

	

Basaltic-tufa cones and columns in the vicinity of the
fall have suggested the name, and all the surroundings are picturesque in the highest degree .

	

The
finest view of the falls can be gained from a projecting spur on the south bank just below them,
whence both the ca.flon and the creek-valley above can be seen .

	

The stream discharges into the
Yellowstone River near by, and at its mouth very fine fishing rewards the visitor .

There seem to be two varieties of trout here, the bulky ones of the Yellowstone, with bright-
Trout.

	

yellow bellies and stripings of red, and a smaller kind more silvery in appearance,
and exhibiting much greater activity and game qualities .

	

These latter seemed to
come generally from the creek .

	

The mouth of the creek may be called the lower end of the Grand
Canon, which extends up the river some sixteen miles to the foot of the Great Falls .

Leaving the creek, the trail, alternately rising and falling, and curving to the right and left,
Elephant's Baek.

	

gams the foot of a long, somewhat rolling ascent, which finally attains the western
shoulder of Mount Washburne .

	

The flanks of this incline fall steeply on both
sides, displaying to the west an ocean of deep-green pine, surrounded by ragged, bare pinnacles, and
to the east breaking into the foot-trills of Washburne .

	

This incline is approximately located on
Raynolds's map, and called the Elephant's Back, which name has on some later maps been trans-
ferred to a minor elevation near the Yellowstone Lake.

	

The name is appropriate and descriptive,
and, having been given by the first topographer of the region, should be allowed to have its original
application .

Over this the trail by a gradual ascent reaches a high 'point on Mount Washburue, passing
between banks of snow, which had remained unmelted by the summer's sun.

	

Here, leaving the trail,
snrulnit of Mount '

	

the party ascended to the summit of the mountain .

	

The climb was made in less
wasi l b or"".

	

than an hour, and can almost be accomplished on horseback, so rounded is the
mountain-top, although consideration for the saddle-borses would suggest making it on foot .

	

In
passing some stunted pines near the trail, it was observed that there were no branches or twigs on
the northwest side of the tree, and that those which sprung from the northeast and southwest sides
were twisted back and trailed away to the southeast .

	

The explanation of this was not long in
doubt.

	

Reaching the summit, the whole panorama of the park sprung into view : the lake, with
deeply sinuous shores and silver surface, interspersed with islands, with the Yellowstone River
crooking away from it toward us, was set, as it were, in a vast expanse of green, rising and falling
in huge billows, above which here and there jets of steam arose like spray ; the encircling peaks,
ragged and snow-clad, almost too numerous to count ; Mount Humphreys, thirty or forty mile
southeast, Sheridan and Hancock the same distance to the south, and beyond and above them,
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urriety Miles a\Nay, looking almost III\ sterious from their distance and vast freight, tile Tetotrs, of apale purple line, with their Piercing summits glittering- like iceberg's .

	

Only to tile southeast, look-ing toward the 1rcat Rialto Desert, did a space appear Which showed no prominent peaks .

	

Wehad
scarcely tinge to more thaul glance at this superb landscape, while restitrgr and catilig lunch with theaid of a hatful of silo\\- frtnn a llei-liborialg Irllll:, when a ferocious squall of hail, rain, and ,now
burst upon us from the nortllwe,t, alld Swept us like deist from the bald suintnitof the mountain .
We Nvere instantly coinl)elled to seek shelter oil tale lee side, where, cowering and half-frozen, Weawaited tile passitlo' of, the stol-an . Motion, however, was al solute+ly essential to warmth ; so, with-
out again trustilr". the nutcnder inervies of the mountain, over which the wind
still blew keels and cold, we I)ltill "ed into ao sleep ravitlc leading steeply down. its
western flange, and rel-aiil-l tile trail at the foot .

	

Tile storm had wet the rich black uiold, and
made tile path slil)lx " r ;y" sold tlil'lictalt throat-- h the. densest timber of spruce and pine, where hardlyhardly
Sufficient euttiu~- lead been done to afford the narrowest of passage-ways.

	

The projecting branches
flapped bade their freirillt of rain-drops into our faces and clothing, and mmany of the broken twigs
bore trophies snatched froin the packs .

There were several sharp pitches into autl out of' tile vaillcys of sina11 brooles, which could easily
be avoided .

	

At present, the trail is unnecessarily hilly and faltiguiilg;, although delightful oil account
of tile fine t'orest slid tile treat launaber and variety of tile Z\aci;s .

	

The grass is everywhere luxit-
riant and sweet, tile brooks are t'reeitlent, and flow err .111 directions, and camp could be, made at
almost any point.

	

The trail, however, might be greatly unproved by means of a little well-directed
labor and the exercise of better judgment ill selecting it .

	

The work of a pack or saddle aniulal is
vastly increased by nnilcccssary asc"ciits and descents, A\ Ilich both their conformation and tile posi-
tion of the load reader arduous, and the easiest road is one of even grade, though it be thrice the
length of the snore direct one .

Ascending to a low divide between two mountains, the valley of Cascade Creek was reached and
followed to eating .

	

'file last tbree or finer miles wereover .t tneaclow which in many
places was wet anti very boggy .

	

Tile hail here bad fallen ill considerable nuautity,
and whitened all the ground ;

	

tile slay was dark, and the air raw and wintry.
Camp was made oil the, east bank of the creek, where it leaves the meadow and enters tile narrow,
steep valley through which it reaches the Yellowstone. A roaring camp-fire soon restored the
warmth and cheerfulness of the party, which bad been somewhat impaired by the shivering weather.
We were only about a guile from the falls, and after everything had quieted down to silence their
deep roar became vaguely audible .

	

The evening was again cloudy and rainy .

	

Distance traveled
during the day estimated at eighteen miles.

August 17.-Lay over in canal) to visit the falls .

	

The fright had been cold, and by 8 a . i n . tile
hail of yesterday had not disappeared .

	

Waiting in hour longer for the still to dry
1-cllue'ntouc MAIN.the heavy grass, we tool: oil foot tile. trail which led us to tile brink of the river-

valley, half-way between. the Upper and the Lower Fall, which are half a mile apart .

	

Reserving the
Lower hall, whose. deep thunder Ave could now plainly hear, we descended toward tile Upper, all(],
after a short scramble over loose trachytic blocks, climbed out upon a point which, projecting into
the canton below the fall, furnished a fine view of it almost en ,f'<ace .

	

The river makes a sharp bend
to the eastward just above the fall, which in consequence fronts nearly at right angles to the gen-
eral direction .

	

Frown the sharp and narrow pinnacle: on which we stood, or rather to 11- hich we clung,
the cataract, sortie 150 feet distant, was exposed in its full height and beauty .

	

It

	

a-i ;i �. r Fall, t,nfc � t
is a slanting one, Imviug a base of perhaps one-half its altitude, which, as measured

	

"' "', '91'
by a cord brought for the purpose and marked in ten-foot lengths, is 1 .10 feet.

	

The water leaps down
its rocky slope bet ween black, shining walls of traebyte, and its pure green is broken into f'oarrl and
spray from the very summit .

	

From the foot the currents of air drove the clouds of vapor up the,
steel) sides of the cafiou, which were clothed in vegetation of the freshest all([ must brilliant line,
while a double rainbow illumined the surface of the stream below.

	

The picture was certainly a
beautiful one, and we hung over it in delight for an pour, which, with the thunder of the Lower
Fall still fresh ill recollection, was all the time we could afford .

	

Half an hour of rough climbing
over bowlders and loose tracbytic blocks, across Cascade Creek, and down the side

	

Upper Fall,
of the main valley, brought us to a small plateau at the very crust of the main fall,

Mount wiiylILurnc.

MountWt1..4liburno
to camp on Cascade
Crcwk .
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and almost at the water's edge, where the eye could plunge into the vast chasm below the fall,
known as the Grand Cafion. I had not time to think of it then, but was afterward not a little
amused to remember that we glassed on the way one of the men who, seated on the bank, was pen .
sively watching for a trout to seize his grasshopper.

	

13e had evidently wearied of too much bacon
and scenery, and proposed a change at least of diet .

The view of the Grand Canon from the point where we stood is perhaps the finest piece of scenery
in the world. I can conceive of no combination of pictorial splendors which could unite more
potently the two requisites of majesty and beauty .

Close at hand, the river narrowed in its bed to a width of solve 70 feet and with a depth of 4
Lower Fall, height

	

or 5 feet, through the pure deep greed of which the hardly wavering outlines of
310 feet.

	

the brown bowlclers beneath are distinctly visible, springs to the crest with an
intensity of motion that makes its clear depths fairly seem to quiver. Just before making the plunge,
the stream is again contracted,and the waters are thrown in from both sides toward the center, so
that twobold rounded prominences or buttresses, as it were, are formed where green and white com.
mingle.

	

Lying prostrate, and looking clown into the depth, with the cold breath of the canon fan-
ning the fice, one can see that these ribs continue downward, the whole mass of the fall gradually
breaking into spray against the air, until lost in the vast cloud of vapor that hides its lowest third,
and out of which comes tip a mighty roar that shakes the hills and communicates a strange vibra-
Lower Fall and

	

tion to the nerves.

	

From far below this cloud emerges a narrow, green ribbon,
Grand Canon.

	

winding and twisting, in which the river is hardly recognizable, so dwarfed is it,
and creeping with so oily and sluggish a current, as though its fall lead stunned it .

	

On either hand,
the walls of the canon curve back from the plunging torrent, and rise weltering with moisture to
the level of the fall, again ascending 500 or 600 feet to the pine-fringed margin of the canon ; pinna-
cles and towers projecting far into the space between, and seeming to overhang their bases.

These details are comparatively easy to give, but how find words which shall suggest the mar-
velous picture as a whole i The sun had come out after a briefshower, and, shining nearly from the
meridian straight into the canon, flooded it with light, and illuminated it with a wealth and lux-
uriance of color almost supernatural .

The walls appeared to glow with a cold, inward radiance of their own, and gave back tints of
orange, pink, yellow, red, white, and brown, of a vividness and massiveness hopeless to describe,
and which would overtax the powers of the greatest artist to portray.

	

Thelower slopes, wet with
spray, were decorated with the rich hue of vegetation, while through the midst the river, of a still
more brilliant-green, far below pursued its tortuous course, and the eye followed it down through
this ocean of color until two or three miles away a curve in the canon hid it from view and formed
its own appropriate background .

The height of the fall, as ascertained by attaching a heavy weight to the measured cord, and
Meaaurement of

	

lowering it clown, is 310 feet.

	

The first attempt to get the height was made from
the Lower Fall .

	

the little plateau by the side of the crest, but the spray soon bid the weight from
view, and the water so tore at it that it was impossible to tell when the bottom had been reached.
A point was fouled, however, to the left and in advance of the crest and some eighty feet above it,
from which the weight fell nearly vertically, and by aid of the colored tags which marked the in .
tervals of the cord could be followed with the eye until it reached the brink of the stream below.
From this same point, a sort of perch upon the very border of the precipice, can be had a most
comprehensive view at once of fall and cairon .

After making the measurement, we ascended the side of the canon, and climbed out to one of
the projecting pinnacles, half a mile farther down stream, whence a full view of the fall was
obtained .

	

It was remarkable to note how small a portion of the view was actually filled by the fall
itself.

	

Tremendous as it is, it seems but a minor incident in the picture constructed on the huge
scale of the canon .

From the projecting point, the width of the chasm across the top was estimated from the range

Lower Fall and

	

of a carefully-sighted rifle at 700 yards.

	

This, however, is greater than the aver
Grand Cafion .

	

age width, the canon just below narrowing considerably and gaining at the same
time in depth, which is about 300 yards.

	

The corresponding cross-section would be similar to that
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in the accompanying sketch, which is intended to show the dimensions just below the fall, and
another section farther down.

s
Sections of cafion just below the Lower Fall and farther do%% n .

	

Scale, 600 feet to 1 iiich .
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The descent to the bottom of the eauon from the east side is comparatively easy .

	

From the
west side it has also been accomplished, but it is toilsome and not unattended with clanger, alld the
time necessary to descend and return would be considerable.

	

Among

	

other

	

Descent tothebet .improvements that suggest themselves to the visitor as proper to be made in the

	

tom of the caion dit'.

future is the construction of facilities for making this descent, such as rude bnt

	

'"It
.

strong ladders, which could readily be placed in position where their aid would obviate all danger
and decrease the fatigue. One of the party made ail attempt to get down, but lost time in looking
for the most favorable place, wind the afternoon waning, he was compelled to abandon the under-
taking.

August 18.-The morning opened cold and foggy.

	

Camp was broken at S .

	

Took the trail
which crosses Cascade Creek near the river by a steep pitch, and after a short ride

	

Breakcamp for the
over hilly ground and through timber reached comparatively open ground on the

	

lake'

bank of the river, which was there 1.00 to 200 yards wide, and peaceful enough, flowing with smooth,
gentle current, between low, grassy banks. The pack-train meanwhile had taken a trail somewhat
farther to the westward, which avoided the steel) descent into Cascade Creek and made ail easier
crossing of it .

	

The two trails united at a small creek discharging into the river, crossed it, and
through dense timber climbed around the shoulder of a mountain to again descend into the broad
open valley of Alum Creel. .

	

This is a shallow, sluggish stream of tepid, undrinls-
:1.luw Creek .

able water, some 30 feet in width and ail inch or two deep, with a general north-
east course to the Yellowstone.

	

Olf to the right, across ail open prairie, appeared the Sulphur
Springs, or Soda Mountain, as it has been called, which we visited.

	

Some forty

	

Sulphur Springs .
or fiftyacres are covered with extinct and active springs and their deposits .

	

Pure
sulphur in considerable quantity is distributed over the surface .

	

Several springs were boiling
violently, one of them to a height of 3 or 4 feet, and emitting large volumes of steam .

	

Pursuing
the course again toward the river, over a hilly prairie, and crossing one or two creeks and aru)s
of the river, and a broad meadow . the borders of which were springy and boggy ; the trail let) to the
edge of some timber, soon after entering which the

	

Mad Geysers were found .

	

We Mail (aeyaers .
passed oil to a small pine grove, favorably situated for camp near the river and
twelve miles distant from Cascade Creels .

	

Leaving the horses, we returned on foot to examine
the geysers .

	

The main one is a bubbling pool of muddy, hot water, some 50 or 60 feet across,
with a sloping shore 4 or a feet high, and munerous small vents and springs within the perime-
ter .

	

The water is thick . with gray, lulwholesome-looking mull, and exhales a 11etid odor.
Another geyser, mach more impressive in appearance; which however has not been seep to spout,

at least of late 3 cars, has a crater some 50 feet in diameter and 25 feet deep, narrowing at the bot-
tom to a mud pool of the consistence of boiling mush, about 15 feet across .

	

From the northwest
side of this a perpetual boiling tapes place, with a threatening roar and huge clouds of steam.

	

If
the mud apparently splashed upon the trees in the vicinity would serve as in indication, whell all
explosion does take place the display must be a very fine one .

	

The 11 Devil's Workshop" is a small
steam spring issuing from a little cavern apparently 15 or 20 feet in depth horizontally, but con-
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stantly obscured by a great volume of vapor.

	

Hollow, bubbling noises continually issue from it,
which simulate, by aid of the cavern, the metrical clalig and clash of great pieces of machinery,
turning and splashing, accompanied by a recurring hiss of escaping steam.

	

About 4 p. m., pistol-
shots from the Mud Geyser summoned us to witness an explosion.

	

The waterhad risen gradually
until the smaller springs were submerged and the basin enlarged to its full dimensions .

	

Near the
center, the geyser was boiling and bubbling actively, and soon spurted to a height of 5 or E feet,
falling and rising again, and after about three minutes of excitement subsided, the water lowered,
being gradually swallowed down the several orifices, and the discharge was over.

	

The geyser has
a period of about 4j hours, and several of the subsequent eruptions were witnessed. None
exceeded 10 or 15 feet in height.

	

The force is evidently weakening, as indeed the large number of
dead and dying thermal springs seen in other localities additionally testits.

	

This geyser has been
known in previous years to spout 50 and 75 feet .

	

There is still, however, a wonderful amount of
force at work, and in a marvelous variety of forms.

The fish taken from the river near camp were in appearance large and fine, weighing two pounds
and upward ; but out of the large number caught, all, with one exception, were

Wormy trout .

	

affected by the worm mentioned by previous visitors and described by Professor
Leidy.

	

The appearance and health of the trout do not seem to be noticeably injured by them, but
the presence of the worm in the flesh can almost invariably be detected from a slight protuberance
or rounding-out-on the sides.

	

Laying this open, the worm is found, white, the size of a knitting-
needle, and twisted in the flesh.

	

We made no experiments to determine the flavor of these fish,
although many of the men ate them heartily and proudunced them perfectly good.

	

It is certainly
most unfortunate that these fine fish should be so spoiled for the table.

	

They abound in the lake
and river, and, affording the finest sport, would be an immense attraction could they be used for
food.

August 19.-Without moving camp, we rode seven or eight miles to a 44 ranch" in a groveon the

Yellowstone

	

west shore of the lake .

	

From the Mud Geyser, the trail led through alternate for.
Lake .

	

est and river side, with an occasional marsh, the landscape generally quiet and
pastoral .

	

Ascending upon a high prairie point, the lake lay before us, a beautiful sheet of water,
with deeply-indented shores, and the wooded mountains closing it in on all sides.

	

We chartered a
small center-board cat-rigged sail-boat, cleverly constructed by the owner of pine cut out of the for-
est with a whip-saw, and crossed to the east shore.

	

The w- . ,Pr appeared filled with a round green-
ish seed, probably of some atlnatic plaut, and little witldro\

	

of the same seed lay upon the beach,
thrown up by the waves.

	

Some trout were taken with a spoon on the way over, all wormy, and a
squall or two gave variety to the sail and tested the weatherly qualities of the boat .

We passed the month of Pelican Creel., in the valley of which large numbers of thermal
springs have been found, and landed near Steamboat Point, seven miles from the

Steamboat Point.

	

starting-point .

	

Twoor three steam-vents were seen, and one of them on the far
ther side of the point hassuggested thename .

	

From a small aperture, colorless superheated steam
escapes with a hiss and roar that indicato an excessive tension, and imitating precisely the blowing-
off' from a full boiler .

	

Multitudes of grasshoppers, unwittingly encoantering the steam, had met
instant death.

From the projectingpoint, some 12 feet above the water, the finest fly-fishing was found. An
are of nearly 1500 could be covered with the fly in from G to 10 feet of water, out into the lake as
far as the skill of the fisherman would admit.

	

The fish, though sometimes gorged with grasshop
pers, would rise eagerly to the fly, and weighed from ] J to 4 pounds and upward .

	

Thelargest meas-
ured 20 inches in length.

	

None of them could be eaten.
Aztgust 20.-The trail to the Great Geyser Basin breaks away from the vicinity of the Mud Gey-

ser to the west and north over an open sage-brush prairie, gradually becoming
n i v i d e Uetween

Yellowstone and

	

more hilly, crosses Alum Creek near its head, and following up a small coultt with
Madison Rivers .

	

flowing water at six miles from camp, climbs a hill and enters a heavyforest richly
grassed.

	

The ascent through this forest to the summit of the divide between the Yellowstone and
Madison Basins is very gentle from the east.

	

Two or three groups of sulphur springs were passed
on theway.

	

The descent from the divide into Madison Valley is precipitous, winding down a drop
of a thousand feet through fallen andburned timber, and over a rocky, bare, and stony soil destitute
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arches and exceedingly graceful forms .

	

It played whenever we were by to see it, and evidently con
tinues in operation for considerable periods, from thedimensions of the crater it has built.

	

These
craters are all constructed, by the geysers themselves, of the grayish-white silica, or geyserite, depos-
ited by the cooling of the water ; the process being very gradual and slow .

	

The water in all is of
the same pure clear blue, without a trace of any impurity .

	

The taste, when cool, is the flat, insipid
one of distilled water .

Close by the "Grotto "stands the picturesque crater of the 1 1 Giant ", or « Broken Horn", ageyser
of the first class . From the aperture of this, large volumes of steam were escaping, and the water
was boiling violently 8 or 10 feet below the surface, occasionally rising in huge spurts and splashing
over, symptoms which led us to watch it unavailingly for ail hour in hone of a discharge .

Meanwhile the pack-train had been inaking its wad. along the regular trail up the east bank, and,
Camp in Upper

	

reaching the Upper Basin, camp was established in the center of the basin on the
Geyser Basin.

	

west bank of Fire Hole River, in a small group of trees, with a fairly good marsh
in front for the cattle .

	

Wefound the waters of the river cool and palatable, and sufficient wood for
camping purposes at band.

	

At short range from camp, and in full view of it, were the first-class
geysers named "Old Faithful", the "Bee Hive", the "Giantess", the "Grand", and the 11 Castle" ;
while the 11 Giant" and "Grotto" were. but a short distance farther clown stream .

	

Beside these,
the 11 Pyramid" and 11 Punch Bowl", near the "Giant", could be easily seen .

	

Almost as we reached
"

	

camp, "Old Faithful", which stands at the head of the valley overlooking it, and"old Faithful" .

	

which has earned its name from the regularity of its discharges, gave us his first
display.

	

The time was noted and the second discharge awaited .

	

An hour after, we walked over to
the elevation which marked his crater, 400 yards from camp.

	

lit a few minutes, after some prelim-
inary spurts and splashes, the geyser, emitting a deep roar which spool: the ground, shot up a clear,
straight sba.ft of water, which, with two or three rapid impulses, gained ail altitude of over 100 feet ;
clouds of steam towering far above and drifting with the wind .

	

For full five minutes, the superb
column maintained its height, and then, with soule unavailing efforts to check its fall, sank down,
and was swallowed up in the crater .

	

All examination of this followed .

	

Au immense quantity of
water had been ejected, which, after bathing the crater and refilling the adjacent pools, flowed down
Crater of "old

	

the slopes and discharged by various channels into the river.

	

The crater of 11 Faith-
Faithful" .

	

ful 11 is one of the most beautiful of all .

	

The lips are molded and rounded into
many artistic forms, beaded and pearled with opal, while closely adjoining are little terraced
pools of the clearest azure-hued water, with scalloped and bighly-ornamented borders .

	

The wetted
margins and floors of these pools were tinted with the most delicate shades of white, cream, brown,
and gray, so soft and velvety it seemed as though a touch would soil them .

	

The material, however,
is the constant silica, of which also are composed the pretty pebbles which furnish ail additional
charm to the pools .

The only blemishes on this artistic handiwork had been occasioned by the rude hand of man.
Vandalism of the

	

The ornamental work about the crater and pools had been broken and defaced in
visitors.

	

the most prominent places by visitors, and the pebbles were inscribed in pencil
with the names of great numbers of the most unimportant persons .

	

Such practices should be
stopped at once.

	

The geysers are more than worthy of preservation .

	

It is not only that they con-
stitute a superb spectacle in themselves : they are likewise unique, both in performance and design .
Nature, abandoning for the time all thoughts of utility, secars to have been amusing herself in this
far-off and long-hidden corner of the world by devoting some of her grandest and most mysterious
powers to the production of forms of majesty and beauty such as mail may not hope to rival .

The geysers, in the slow process of centuries probably, have built up miracles of art, of an
enduring though brittle material, that can be ruined in five minutes by a vandal armed with ail
Destruction of the

	

ax, and nearly all the craters show signs of the hopeless and unrestrained bar
craters by visitors .

	

barity of many of their visitors .

	

It cannot fail to fill the mind with indignation to
see the utter ruthlessness of these sacrilegious invaders of nature's sanctuary . To procure a specimen
of perhaps a pound weight, a hundred grounds have been shattered and destroyed, and always in
those places where the most cutining art has been displayed, and the ruin produced is correspond-
ingly great .

	

Upon our arrival in the basin, we found several persons already encamped, and a
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formance, rarely exceeding, however, 20 or 25 feet .

	

After breakfast we returned to the 11 Giantess'',
which was evidently becoming more excited, and, while awaiting its discharge, examined the
surroundings more closely.

The basin is some 25 by 16 feet and 25 or 30 feet in depth, with scalloped margin ; 70 feet
north of this stands ,>, handsome boiling spring, which has built itself a sarcophagus 21 or 3 feet in
height, like a huge bath-tub, with richly ornamental borders.

	

This operates in sympathy with the
11 Giantess" ; is excited, and boils violently with her ; and we afterward found it empty and desolate,
upon the dissipation of her power .

About 11 o'clock, this, the greatest geyser, gave its first spout, and we continued watching its
2ho"Giantess � .

	

subsequent action until nearly 3 p . m .

	

The water was expelled by a succession of
violent splashes to a height of 15 to 50 feet, but without at first reaching a great

altitude .

	

With occasional lulls, the performance went on, the water sometimes being thrown 100
feet in the air.

	

Large stones and stumps were cast into the basin and hurled instantly to a height
of :,' 00 feet, the high wind which prevailed at the time preventing the water and steam from attain-
ing a similar elevation .

	

The water fell occasionally, leaving the basin empty ; and by standing on
the windward side we could look down into it and see the large triangular-shaped vent at the
bottom, whence issued the transparent steam .

	

Again and again the geyser renewed its strength,
sending out vast volumes of steam with a deafening roar that shook the whole valley, and occa-
sionally snatching hold of a iiew reservoir of water and instantly ejecting it ; each fresh access of
wrath or travail being heralded by deep, mighty thuds, as though some vast machinery were at
work beneath .

	

The exhibition of enormous power wasted in these prolonged spasms of blind
rage Nvas both fascinating and terrible, and the imagination, powerfully stimulated in the pres-
ence of such strength and fury, could not avoid imputing to the scene the attributes of gigantic
passion and suffering.

	

It seemed as though the geyser, maddened by some inexpressible and
mysterious torment, were imprisoned beneath and gradually exhausting herself in unavailing
struggles to escape it by bursting tile bonds that held her, the paroxysms of efforts being alternated
with intervals of stupor, again and again overcome by her still unabated rage.

During the afternoon, the " Bee Hive" again played, the high wind depressing its column. below
that of the previous discharge .

A party, about dark, came in from Virginia City .

	

Following Up the valley of the Madison
Virginia city. to

	

River, they had brought two wagons without much difficulty through the Lower
tile geysers .

	

Basin, but were compelled to leave them a short distance above on account of the
fallen timber and bog along the trail .

	

The distance to the Upper Basin from Virginia City is one
hundred and ten miles .

Avyust 23-All the first-class geysers had now been favorably seen, with the sole exception of
The "Giant", or

	

the (' Giant ", toward whose picturesque crater we went, with the intention of devot
"n,'ol`en morn".

	

ing the clay to it .

	

The ° 1 Broken Horn" is -t, well-chosen and descriptive name, and
worthy of being retained .

	

The crater is a steeply conical mound of geyserite, 12 or 15 feet in
height, tapering toward the summit, and having the west side broken down, or rather partly
uncoustructecl .

	

The geyser still boiled strongly, and we felt great hopes of seeing it play .

	

Nearby
are the "Grotto", seen yesterday, and which played almost constantly during the day ; tile "Pyra-
mid", a cone of silica 25 or 30 feet lligh, 1\-itll steam slowly escapingfrom it, but its life now nearly
extinct ; the 1 ° Punch Bowl ", and smaller ones .

	

The last-named geyser played frequently during
the clay, sonle of its exhibitions being very tine .

	

JVe waited the greater part of the (lay for the
"Giant" to give; us a display, but though evidently powerfully excited and from time to time arous-
ing fresh hopes, to our great regret it failed to do so .

	

Returning toward camp, the "Grand" again
gave indication :( of strong disturbance, and we remained there for an hour, but without result.

While waiting, we had additional evidence of the brutality of the average visitors, several of
whom, of both sexes, were busily chopping and prying out the most characteristic

More vandalism.
and conspicuous ornamental work .

	

An earnest remonstrance was followed by a
sulky suspension of hostilities, which were, however, no doubt renewed as soon as we were out of
sight.

The I- Saw Mill ", above the 11 Grand ", is an interesting geyser .

	

Its lively play, and its quick,
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enet'gctic, spouts of " .r or :3o feet, ill every direction, are. very pleasing, and its

The " Sam- qua " .borders abound in tile Inv , tty go"yst+rite lrelrirles, sornte Smooth, others oru<tntentetl,
and others again nweluirling a rose-bud, \vit - ll clo'selv-folded leaves .

Itecrossitig tot hc west side of the river, a close:xalnlnatlon was in adc of tile, "Castle :" it leas
t1nite a lofty moll 1](1, broad, ha lulsorllely terraced,alld Irrofltsely decorated with scal-
lerltecl Iaruls anti little lllwi ;yltt Iriltll :ullvs awl ha.rers .

	

no -own".It (days with great frctltuvu~y,
though not to a height: exceeding Iwrlt ;tlrs -f0 fi~et ; still its very frequent flow,tell alulost constant
escape of large quantities of steam, witlt

	

its set iking-looking and highly-ornamented crater, con-
stitute it : lwolwrly a . gel set of tile , tir ;~t c-Iass .

	

1'Itis, too, showed,,ltd even ill a, greater degree than
others, hone greatly In'crtection a;gah ;at vandalisltt is needed .

	

Front every Irart of tile "Castle"
Iriect's

had
been cho!1lred, loosening quantities of' tile rock and threatening tot rain the coustruc",-

lion .

	

T%vo women, with tucked-ulr skirt ;: and rulrhcr shoes, arlned, toll+ with :tit ax, the outer with
:t spade, were climbing about .

	

Should this contilule " for altother year or two, !Ale beanty of form
and outline of tile geyser-craters would ire destroyed . It should be reutt;lulx " rct1

ac y me t Craters .that these eraters \t "ere constructed with tile greatest slowness try almost iutlrer-
celrtilrlo additions, which call only Q nmde try a discharge feign the geysm ; while the uutterial,
though harts, is VeY brittle amt easily kittwked to Irieccs.

	

We trot back to csautlr just in time. t o
Iwcvent tile fall of all uplifted ax, ',t'hvh a merman was evidently about to bring straight down tnt
the summit of the t " 1kv (live", whose ""Amt clatter forlus scr strong a contrast to the grandeur of
its play . Our shouts fortunately reached her just in time, mud subsequent reulonstrance induced
her at ally rate to lmstlronte the attack .

another Imrty of !'our men caluc over i ll ti le afternoon frolu tile lake.

	

Including rn), Irarty,
there Avere now soule thirty visitors ill the ba .sitt .

,Iiglu4 2-t.-Broke canilr for the return to F.Ilis .

	

I should have liked to return try way of the
Madison Valley for tile Irnlr'Imse of exalniltiltg that route, which at Iwesent is tile

	

The return to 1"ali+.only lwacticable one for waWrtts into the Evade ; but I had reason to believe, that,
tile 11is :,tutri River navigation would In-obalrly close about Selrteniber'20, and the long journey of
three hundred anti sevt "uty-five stiles trade to Wt'rtr11 had yet to be matte, anti a ti+w days'dclay at
l llis, in order to refit and prtwutr fresh ttansportati "on, to be allowed for .

	

We took the back trail
to the lower I3,tsiu, exanlhting en rurtte the lQuy lllverside, and Sentinel Geysers .

	

'1`Ite tiny was
cold, dark, and wet, fit(,' air chill and raw .

	

Below tile Ul)Irer Basin we tnet three men going to tile
goners, each of wNmq I suplmscd, would carry tiff '.:0 bounds of specimens and clestt'oy 5011 . The
trail between tile two pastels is ahtmt the worst in the bark, and stands let urgent

	

Trail from Ul,pcr
treed of iIlltwovcnteut, which count readily be, effected, and without the use of

	

wl
.'Iw-*

BBasin .

skilled labor .

	

Timber, fallelt and standing, could easily be chol)Ired and thrown aside, and the
tuarshy (daces ill great Imrt avoided lty making the trail on higher gnmud along the tort-hills .
Crossing the Lower Basin, which the intro halt matte win - , and passing our former canili, We

continued tllr the valley of tile I:etst Fork, the lwiucilral features of which are alkaline lnat :sh,

dead thube.r, and little or no g'ras , the sun'ouuding hills being etlually uniuterestiug'to tile rapid

traveler .
I was desirous, oft the score of time, to take the trail direct from the East Fork to Gardiner"s

Iilver Sprhlgq but a brief examination convinced me that nothtttg would be gaoled,

	

WA Win to lho

as it was obstructed with fallen thuber .

	

'file ascent. out of the Madison Valley

	

tat :`'.

to the divide. was laboriously made, the rise, hcing full .) . 1,000 feet, and tile back trail clown tile

Yellowstone slope. Inlrsued .

	

The Sld1dtttr Springs, three ill number, there briefly examined en route.

They exhibit considerable activity, though evidently waning in force .

	

The jets of vapor deposit

small cones of nearly Inlre salldittr.
Emerging from the tindwr, aaul soon after reaching tile head of Alum Creel:, we left tile trail

-going oft to the 1Iud f.Ieyser, and inclining to the left crossed a nutge of prairie;(tills, and followwl

dowel the left bank of Alum Creek until tile tna-'lt trail down the. Yellowstone was reached.

	

This

«ms pursued for two or thn"e stiles farther, and calalr made in a drenching rain oil a small creels,

which we tuuned "Jay Creek s" and near the Iroint where the two trails from CascadeCreek had united

coming up .

	

'No had traveled for eleven hours and tuade about thirty-six miles.
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August 25.-Took the back trail over which the pack-train had traveled on the journey out, past
our former camp of the 16th and 17th on Cascade Creek, and up the creek-valley . The day was
very wet and cold, and desirous as I was of again looking at the Grand Canon, I was unwilling to
impair my vivid recollection of it by seeing it for the last time deprived of its marvelous wealth
and brilliancy of color.

As we neared the belt of hills stretching nearly east and west across the trail; and commenced
to ascend the shoulder of one of them, we were greeted with a sharp burst of hail, followed by suc-
cessive gusty showers.

	

The rain made the mountain trail a bard one, turning the rich, black mold
in the narrow bridle-path to a slippery mud, and making the up and down grades equally severe on
the animals. The trail gradually ascends from the head of Cascade Creek to the divide between
two mountains, thence following partly the valley of another creek, which rises nearly at the Sum-
mit of the divide, descends a long winding slope, with many fatiguing and unnecessary rises and

Mount Washburne .

	

falls, until the west part of Mount Washburne is reached.

	

Ascending this rap-
idly but laboriously to the shoulder, we were in a few minutes enveloped in a

blinding snow-storm from the west and north, which forbade another ascent to the summit of the
mountain, and continued until we were about to descend from the Elepbant's Back.

	

The ther-
mometer fell below freezing, the wield blowing in furious gusts, and the snow occasionally turning
to hail, with frequent splashes of rain .

	

As we were about leaving the Elephant's Back, half
frozen and entirely discontented with the weather, a change took place.

	

A rift suddenly opened
in the clouds to the northward, and rapidly widening disclosed the mountain-tops brilliantly white
with fresh-fallen snow, which reflected the clear rays of the sun ; the dense strata of clouds drifting
black and heavy beneath : the sun soon after reached us with grateful warmth.

The trail winds rapidly down to Tower Creek, just before reaching which two deer were seen, the
only game animals we encountered in the park . A number of trout were taken at the mouth of the
creek, and we were much disappointed to find that out of twenty-five cooked for supper twocertainly
were affected by the worm previously mentioned. It has been hitherto stated, and generally
believed, that the wormy trout were confined to the lake and river above the falls. It afterward
appeared that one captured in Cottonwood Creek between Ellis and Baker, and several from Deep
Creek east of Baker, were affected in the same way.

	

Camp was made at the former place on
Meadow Brook, and rain came on again in the evening.

August 26.-A visit was paid to Baronet's Ranch, across the bridge, in the forks.

	

We found
Baronet's Ranch

	

there a large collection of specimens from Amethyst Mountain, on the east side of
at the bridge.

	

the river, a locality which we had not time to visit.

	

The specimens were mainly
impure amethysts and forms of quartz chalcedony, &c.

The weather continued unpropitious as ever, and in a drenching rain the back trail up Meadow
Trail from the Brook was resumed . In such weather, the trail is difficult and in places not a little

"bridge" bask to
ardiner River

	

dangerous.

	

Itleads along and ascends slopes of clay which the rain makes exceed-
Springs.

	

ingly treacherous and slippery, where a misstep would precipitate a mule with
its pack or a horse with its rider down several hundred feet.

	

Agreat improvement could be
made with comparatively little labor by widening the trail and placing rocks on its outer edge .

	

Rain
fell all day, with occasional intervals of sunshine ; the trail over the broad rolling divide between
the Yellowstone and Gardiner's River affording a good road, however, even in such weather. . The
Gardiner's River Falls were passed, and the long, sloping descent made into the valley, out of which

we again climbed to the springs, just before reaching which camp was made.

	

The rain lasted all
night with great severity ; the temperature steadily falling nearly to the freezing-point .

	

Soon after

our arrival, an ambulance from Ellis reached the springs, bringing MajorBenham and his wife, who
were about to make a tour of the park .

August 27.-Leaving Lieutenant Thompson in charge of the party, I took the ambulance, and
accompanied by Mr. Wood set out for Ellis, desiring to precede the party and gain time by having .
transportation ready to take us on to Carroll.

	

The mountains and hills were covered with heavy
snow but two or three hundred feet above us.

	

The roads were exceedingly muddy and slippery ;

fresh rain falling at intervals during the day.

	

At the toll-house, a certified memorandum of the
Government transportation taken over the road was given to the proprietors.

	

The tolls charged

each way were $5.50 for a six-mule team, $4 for a four-mule team, and $1 for a single animal .
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teams and dropping the trail-wagon, which had again to be brought up, we got clear of the foot-
hills at the entrance of the pass . Crossing the creek, which flows from the westward out of Flat-
head Pass,'and its broad meadow-valley, we continued past the camp of August 8, and over the
roiling sage-brush prairie to Cottonwood Creek, wbere we camped, having made sixteen miles .
During the day, three of the party ascended the mountains on the west of Bridger Pass, andobtained
a superb view over the Gallatin Valley beyond .

b'eptember 6.-Broke camp at 7.

	

Fair progress was made, but the effect of the wet weather
Camp on South

	

was still evident in the lower places, and wherever a small creek crossed the road .
Fork of Deep Creek.

	

Fourteen miles from Cottonwood Creek we passed Sixteen Mile Creek, and inclin-
ing eastward, and leaving the Baker road, made camp three miles farther on, at the head of the
south fork of Deep Creek.

	

There was but little wood in camp ; the grass and water, however, being
good .

September 7.-Taking Reynolds, the guide, I started on in advance of the train for the forks of
the Musselshell, with the double object in view of intercepting the Carroll mail-stage at that point,
with probable advices for me, and of obtaining, if possible, some additional, or at least fresh, trans
portation, the animals having been greatly pulled down by the severity of the work since leaving
Ellis.

Leaving the head of Deep Creek, the trail crosses a divide 200 or 300 feet high, and strikes the
head of the South Fork of the Musselshell, which it follow4 to the junction with the North Fork .

The route for five or six miles is rough and broken, but finally follows the creek, which flows
South ForkofMus-

	

gently in a wide, fairly-grassed valley, surrounded by mountains.

	

Many llundreds
selshell.

	

of cattle were grazing in this valley, which is an excellent stock-range.

	

The
"Forks" were reached at noon, thirty miles from camp .

	

Captain Ball's company of the Second
Forks of Mussel-

	

Cavalry and R_awn's of the Seventh Infantry were in camp on the broad, level
shell .

	

tougue of land in the angle of the two streams.

	

This camp is just on the border
of the Indian range ; is well supplied with all the principal requisites of wood, water, and forage ;
and would be an admirable location for a perlnaneut post for the protection of the Carroll road and
Remarks and ang-

	

the thriving settlements to the westward .

	

These districts are, threatened almost
Qestiona ou Indian

	

every summer with forays by the Indians, from which garrisons far ill their rearforays and di stribu-
tionofgarrisons.

	

could scarcely avail to guard them.

	

These hostile invasions are always sudden
and generally unforeseen, and only the promptest movements of troops call be of effect.

	

It is not
difficult to see that such movements would be greatly expedited and their effect by so much increased
by meeting the Indians at the very door, as it were, and punishing them there, rather than by
trusting to the uncertain chance of overtaking them after the depredations lead been committed .
The garrison and post of Camp Baker, for example, moved forward and established anew at the
forks of the Musselshell, would make almost secure the whole country behind, and, in addition,
would afford a most favorable point from which to send out scouts and recounaissances, or, oil occa-
sion, to initiate a campaign into the ludiau country.

	

Another consideration would be that the
farther east such a post was established the cheaper and easier it would be to supply .

September S.-The train came in at 9 a. in ., having camped for the night five or six miles back .
Camp sit Hoppley's

	

I was fortunate enough, through the kindness of Lieutenant English, Seventh
Hole.

	

Infantry, to obtain the loan for two days of an additional six-mule team, with
which at noon we pulled out on the Carroll road, in coulpany with Captain Browning and Lieuten-
ant Woodruff, Seventh Infantry, made the twenty miles to Hoppley's Hole, and camped by a spring
just north of the road .

	

Wood was obtained from the eastern margin of this broad and deep eoule,
in which, however, the grass was poor and thin .

September 9.-Started at 7 a. m., in advance of the train, with Captain Browning and a small
Camp Lewis .

	

party, for Camp Lewis.

	

Near the spring, in Judith Gap, a small detachment of
Eighteenth Infantry men was in camp .

	

Scattered herds of buffalo could be seen
grazing on the prairie south of Snowy Mountains .

	

Deviating to the right of tile Carroll road, we
kept along the foot-bills of the mountains, crossing two or three small streams, and finding the grass
of the hill-slopes rich and luxuriant.

	

An hour's halt for rest was made on Little Trout Creek, and,
resuming the journey, a heavy, recently-made Indian trail was crossed, leading northward.

	

Lewis
was reached dt 5.15 p. m., after a rapid ride of forty-five miles.
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September 10.-The train came in at 2 p. m., having camped on Buffalo Creek the night before.
September 11.-Pulled out at 8 a. m., and in a couple of hours met the Carroll stage at Warm

Spring Creek.

	

I was informed that the steamer Josephine would probably leave

	

Camp on Armen'sCarroll on the 18th or 19th, but was likely to make another trip, certainly if the Creek.
stage of the river would admit.

	

Camp was made on Armell's Creek, twenty-five miles from Lewis,
with excellent wood, water, and grass.

	

Opposite camp, on the other side of the creek, was ~a
plantation of wild hops in full bearing.

	

Mr. Grinnell was exceedingly desirous of examining for
fossils the lower extremity of the Judith Basin near the Musselshell River.

	

As there was still a
margin of seven or eight days, with the chance of a later trip of the boat, I determined to divide the
party, sending a portion of it, under command of Lieutenant Thompson, to the mouth of the
Judith River, while I should go on to Carroll, ascertain as exactly as possible the probabilities of a
later boat, and send out word at what time the party should re-assemble.

	

Mr. Dana concluded to
accompany me to Carroll ; his engagements at the East not admitting of any further delay on his
part.

	

The wagons were therefore reloaded with the view of sending one six-mule team and the
greater part of the cavalry escort to the Judith .

September 12.-The six-mule team was loaded with fifteen days' rations; all superfluous baggage
being loaded into the others. The supposed best route to the mouth of the
Judith was to incline southwest from camp for a few miles, until the divide

	

The party divided.

between Warm Spring and Armell's Creeks was reached, thence west and north to the head of
Dog River, and along the divide between that and Judith River, through a certain pass in the Bad
Lands, of whichwe had general informationonly, to Claggett's Ranchor Camp Cooke, at the mouth of
the Judith .

	

At 8.30 the load was completed, and the two parties separated ; Mr. Dana and myself,
with a sergeant and one man of the cavalry escort and a sergeant and four men of the engineer
detachment, proceeding on the road to Carroll, while all the others started for the

	

Box Elder Creek.
Judith . We reached Box Elder Station nine miles from camp, the edge of the Bad
Lands at sixteen miles, and Crooked Creek at thirty-two miles.

The day had been very hot and dusty, and we found no water between Box Elder .and Crooked
Creek. The bed of the creek wasabsolutely dry, and the single pool near the road had been trampled
into a thick mud by the thirsty animals unhitched from two mule-trains and one bull-train, which
had halted for the night on the creek.

	

Wehad brought no water with us, and

	

Campinsaazanason
the prospects of a camp were wholly uninviting.

	

About a mile farther down the Crooked Creek.

creek-bed I observed two or three cottonwood-trees, and an examination of the locality resulted in
the pleasing discovery of three small but undisturbed pools of water, tepid and alkaline, but
much better than none.

	

The grass in the vicinity too, though exceedingly poor and thin, had not
been grazed by the freight-trains .

	

Numbers of antelope had been seen all day, and from the high
ground on the edge of the Bad Lands small herds of buffalo dotted the broken landscape toward
the river.

September 13.-Pulled out at 8 a. m.

	

Crossed Little Crooked Creek, and soon after ascended
upon the high, rolling prairie, winding over whichthe road eventually leads outupon a high, narrow
ridge near the river, where, turning to the eastward, the steep descent of 900 feet

	

Return to Carroll,
is made into the river-valley, where Carroll is situated .

	

It was ascertained that
the boat would probably reach Carroll on the 19th, and leave next day.

There was apossibility that a later trip would be made ; but, as this depended entirely upon the
stage of water, which was very low and still falling, reliance could not be placed upon it. The
week's heavy rains in the upper valleys had caused a rise of about six inches in the channel at
Carroll, but this rise had been already exhausted, and more rain could hardly be looked for.

	

I

therefore dispatched a messenger to Lieutenant Thompson to be back in Carroll on the night of the
19th .

September 14.-Mr. Dana was desirous of examining the Little Rocky Mountains some thirty

miles to the north and west, and we accordingly made preparations for a trip to them . The ambu-

lance was placed in a Mackinac boat ready for transportation across the river in the morning.

September 11i.-Crossed the riverin the Mackinao, swimming the animals.

	

Theparty consisted of

Mr. Dana and myself and four men; one driving a pair of mules in the ambulance,

	

Trip to the. Little

which carried the rations and scanty allowance of bedding.

	

Some of the Carroll Rocky monotam&

5 w
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hunters at first wished to accompany us, but were afterward deterred by reports of Indians near
the mountains.

	

I did not altogether regret this ; for a small party entirely under control might be
safer than a larger one without discipline.

	

In order to get the ambulance out of the boat, we dropped
down stream a mile and a half to the "point" below on the north batik, whence a hay-road led up
the hill, climbing the 800 or 900 feet of ascent which was necessary to reach the prairie above,
En route to Little thence winding along narrow ridges formed by the deeply-penetrating coules and

Rocky Mountains. ravines setting back from the river-valley. Reaching the prairie, the Little Rockies
were in full view, and we traveled rapidly toward them over adry, stony, nearly level road, with
a brief halt for water at a pool in an unnamed creek-bed.

	

Reaching the margin of the high prairie
overlooking Little Rocky Creek, the descent appeared precipitous and the valley below difficult
to travel .

	

We therefore proceeded directly toward the mountains, and took our chance of finding
Camp near the Little water.

	

Approaching within three or four miles, a very good camp for our small
Rocky Mountains .

	

party was found near some springs.

	

There was no wood, but we were fortunate
enough to find a few pieces of drift brought down from the mountains during a freshet, and buffalo.
Buffalo.

	

chips were abundant .

	

Twoor three herds of buffalo were grazing within sight,
gradually moving off as they became aware of our presence, and the antelope were

more numerous than I had ever seen them .

	

Soon after sunset, the harvest moon swung its broad
disk above the eastern horizon, and flooded the yellow prairie with almost the light of day, shining
brilliantly all night from acloudless sky.

	

The air was still, and the temperature mild and pleasant.
About midnight, the snorting of the horses aroused me, and I found the men all up to keep the
buffalo which surrounded the camp from coming so near as to stampede our cattle .

	

They were
approaching us to get water from the springs upon which we were encamped .

	

The animals loomed
up huge and black in contrast with the yellow prairie, and were evidently in great numbers, as their
deep rattling snorts and snuffles could be heard in all directions.

In the gray light of early dawn, an antelope, attracted by the white cover of the ambulance,
walked nearly into camp, and furnished an excellent breakfast. It was a barren doe, very fat and
tender, with small horns, an inch or two in length.

September 16.-Mr. Dana spent the day exploring and examining the mountains.

	

Camp was
broken at 8 with the intention of finding another farther east in a sort of bay in the south side of
the range, where wood would be more convenient, and which should offer better protection in case
the Indians should discover us.

Thepresence of buffalo in such great numbers, and the known propinquity of a large Indian
Little Rocky

	

camp some twenty-five or thirty miles to the eastward, on Pouchette Creek, induced
Mountains.

	

me to believe that a more concealed camp would be much safer.

	

The party was
so small that it would be just as well to remain undiscovered. Entering the valley, it wasfound full
of buffalo and antelope .

	

The adjacent coules and ravines were thoroughly examined for water
without success, and I finally concluded to return to last night's camp.

	

This is ordinarily an inju-
dicious thing to do ; but the quiet demeanor of the buffalo induced me to believe that they had not
recently been hunted .

	

Sending the ambulance back to camp, I took one man, and entered a pass
behind the prominent mountain, wherea well-worn game-trail furnished a good path .

	

The mount-
ains are well wooded and some 1,200 or 1,500 feet in height, apparently destitute of running water
at this season .

	

At a narrow place in the trail, a buffalo wasencountered, who, after an instant's
halt, uttered a frightened snort, and whirling his huge bulk around with ludicrous suddenness, set
off at full speed.

	

Afew deer were seen, but no elk or sign of any .

	

The mountains, in fact, seem
to be too destitute of water to abound in the ordinary game.

	

Emerging from the pass directly north
of and in view of camp, the bed of the stream which supplied the springs below was found to be dry
and stony.

	

High up on the mountain-slopes a herd of buffalo were grazing, andMr. Dana was dis-
tinguished approaching them with his carbine.

	

His shots killed one, and started the herd at head-
long speed down the mountain .

	

Hastily concealing ourselves in the bed of the stream, the herd
swept past, losing two more of their number.

	

I endeavored to overtake on horseback a calf, the
mother of which had been killed, but my horse developed no great amount of speed, and the calf
certainly did, skipping away from me with the utmost agility.

	

We returned to camp and had a
quiet night, though unpleasantly cold without tents, water freezing in the buckets.
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September 17.-We had seen all that was necessary of the Little Rockies, andhadmore. game than

could be carried in ; a prolonged stay might be attended with serious consequences,

	

Indiana eneoun .
and camp was therefore broken at 8 for the return to Carroll.

	

Steering by com-

	

tered .

pass, we had proceeded for a couple of hours, when we saw half a mile ahead threemen engaged in
skinning a buffalo. Observing us, they mounted and started off, but soon halted and began to
approach us. They proved to be Indians, a small hunting-party from the large camp, and got us to
understand that they wanted to go in to Carroll with us as soon as they could dispose of the buf
falo they were occupied with and another fartber on .

	

Though not anxious for their society, I
assented, intending, in case of the appearance of a large party, and having ally trouble with them, to
hold the three as a sort of hostage.

	

They worked with great earnestness and skill ; and, having
loaded three ponies with beef in a very short space of time, two of them joined as.

	

The head-man
pointed northeast, to where be said were forty-five lodges of his people.

	

He denied being a Sioux,
but spoke the language too well to be anything else.

	

Approaching the river opposite Carroll, the
two Indians wanted Mr. Dana and myself to go directly down the bluff to the river
with them ; but as my rifle had become disabled by an accident, and the

	

Return tocarroll.
pistol

cartridges were exhausted, their offer was declined .

	

One of them wished to assure me that he was
unarmed, and throwing back his blanket showed an empty pistol-holster, and said he bad lost it
running buffalo.

	

Thesame movement, however, exhibited the handle of a pistol on the other side .
Apparently disgusted at our refusal, they plunged down the hill out of sight, andeventually reached
town first.

September 18.-Crossed the ambulance back to Carroll.

	

Thesteamer Josephine waslooked for
hourly during the day.

September 19.-At 2 p. m., Lieutenant Thompson, Mr. Wood, and the wagon arrived, and a few
hours later Messrs . Grinnell, Ludlow, andReynolds reached town in a small Mack-

	

TudithBasin party
inac, with which they had descended the river from the Judith .

	

arrive.

Amarch of forty-four miles in two days-September 12 and 13-had taken the party from the
camp on Armell's Creek to the mouth of the Judith, wherethey remained two days, and returned to
Carroll in four days.

	

The lower portion of the Judith Basin is largely occupied by Mauvaises
Terres, precipitous and forbidding, and very difficult to travel. A few interesting fossils were found ;
but the extent of the field andthe limited time available prevented thorough search .

	

Alarge camp
of Gros Ventres was in the basin intending to winter there, and game was scarce .

	

At 5p. m., the
Josephine reached Carroll and discharged.

September 20.-Boat took on 60 tons of freight, and left at 4.30 p. m.

	

Lieutenant Thompson
was instructed to take the cavalry escort and transportation to Ellis and to return

Leave carreil
to Saint Paul via the Union Pacific.

	

.

The subsequentjourney down the river was uneventful.

	

The stream was very low, with only
18 inches of water on Buffalo Rapids, and we were frequently aground.

	

When within fifteen or
twenty miles of Buford, we met the Key West and exchanged freights ; the Josephinereturning to
Carroll to make one more trip .

September 26.-We left Buford on the Key West at 8 a. m., reached Bismarck on the 29th, and
Saint Paul October 2.

	

Fort Buford.
Thus terminated this most interesting trip, which had covered by rail, water,

and on horseback thirty-three hundred miles of travel in ninety-three days through every variety
of landscape, from the most forbidding to the grandest and most picturesque.

I beg leave to add the following suggestions relative to the National Park.

	

The main points
are such as would present themselves to any visitor capable of appreciating the

Remarks and eng-
wonders of the park, and have been in some cases anticipated in the remarks and

	

Restions relative to

recommendations of previous visitors.

	

Nevertheless, a repetition of them can do

	

National Park .

no harm, and will at least show what the concurrent testimony on the subject is .
Congress, by an act approved March 1, 1872 (sections 2474 and 2475, Revised Statutes, ap-

pended hereto), set aside the area therein defined (and which intended to include all the more
remarkable objects and scenery) as a national domain, and consecrated it to the enjoyment and

improvement of all mankind.

	

For this purpose, the park was placed under the control of the See-



36

	

RECONNAISSANCE FROM CARROLL, MONTANA,

retary of the Interior ; but, unfortunately, the act provides no further practical measures for its
improvement than authorizing the making of small temporary leases (the revenues from which should
be devoted to the proper management and improvement of the park) and the promulgation of
regulations mainly looking to the preservation of the game. I am not informed as to whether any
such leases have been made ; but it is certain that no expenditures have been made for the improve
ment of the park, nor even for its proper protection .

	

Of the preservation of the game I will men-
tion some facts further on .

	

The park remains in the same wild, secluded condition in which it was
discovered, a few squatters and hunters inhabiting it .

	

Thenumber of visitors is not great, but is
yearly increasing, and is mainly made up from the inhabitants of the Montana towns.

	

Until some
railroad facilities shall make the journey less expensive and fatiguing, the people at large can
wanton destrno" hardly avail themselves of the "pleasuring ground" so provided.

	

Meanwhile,
tion of curiosities in

	

however, those who from propinquity are able to do so are entering upon the pos-theGeyser Basin.

	

session of their privileges, and abusing them by the wanton destruction of what
was intended to be for the edification of all.

The treasures of art and beauty, cunningly contrived by the hand of nature, are in process of
removal to territorial homesteads, and the proportion of material destroyed to that carried off is

siangbter of game .

	

as ten to one.

	

Hunters have for years devoted themselves to the slaughter of the
game, until within the limits of the park it is hardly to be found.

	

I was credi-
bly informed by people on the spot, and personally cognizant of the facts, that during the winter
of 1874 and 1876, at which season the heavy snows render the elk an easy prey, no less than from
1,600 to 2,000 of these, the largest and finest game animals in the country, were thus destroyed
within a radius of fifteen miles of the Mammoth Springs. From th is large number, representing
an immense supply of the best food, the skins only were taken, netting to the hunter some ,$2.60
or $3 apiece ; the frozen carcasses being left in the snow to feed the wolves or to decay in the
spring.

	

Acontinuance of this wholesale and wasteful butchery can have but one effect, viz, the
extermination of the animal, and that, too, from the very region where he has a right to expect
protection, and where his frequent inoffensive presence would give the greatest pleasure to the
greatest number .

The cure for these unlawful practices and undoubted evils can only be found in a thorough
mounted police of the park. In the absence of any legislative provision for this, recourse can most
readily be had to the already existing facilities afforded by the presence of troops in the vicinity and

Recommendation.

	

by the transfer of the park to the control of the War Department .

	

Troops should
be stationed to act as guards at the lake, the Mammoth Springs, and especially

in the Geyser Basin. A couple of signal-sergeants might profitably be employed in keeping
meteorological and geyser records, which would be of great interest and value.

In time, with faithful supervision, the park could easily be made self-supporting.

	

Franchises
and leases will be valuable, and properly administered would furnisha revenue sufficient to pro
ceed gradually with all the improvements required.

	

But meanwhile, and before any improvements
can be judiciously undertaken, an indispensable preliminary would be a thorough and accurate
topographical survey, which, having been completed, would serve to indicate where roads and
bridle-paths could best be opened or most improved .

	

The boundaries o f the park could at the
same time be run and laid down upon the ground .

For this a small annual appropriation of from $8,000 to $10,000 should be made, and the survey
might properly be under the charge of an engineer officer, who, while making his survey and map,
might at the same time be turning his attention and devoting perhaps a certain sum to the selection
andconstruction of better routes of travel .

	

While it would notbe possible at once to make the park
practicable for vehicles, the pack-trails could be vastly improved at slight expense ; the survey indi-
cating the best routes .

	

An observatory on Mount Washburne, with a wire to Bozeman, could be
constructed cheaply, and furnish astarting-point whence all the higher peaks, and from them the
intervening country, could be mapped .

	

Rough bridges could be constructed where needed, and
the worst portions of the trail corduroyed .

	

This preliminary work accomplished, and about two

seasons' work would be required for it, the yearly appropriation being continued, the roads could

by degrees be made practicable for wagons and carriages.

	

Lodging-places could be constructed at
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the Mammoth Springs, the bridge, the falls, the lake, and the geyser basins, for the accommoda-
tion of visitors ; and these, after the construction by the engineer officer, should be under the
charge of an officer detailed to make constant inspections of them and of the detachments doing
guard and police duty in the park . Visitors should be forbidden to kill any game. The hunters
should have their arms and spoils confiscated, besides being liable to prosecution.

Forthe accomplishment of these purposes, it would certainly be most convenient and expedient
to take advantage of the presence and organization of the military, and to intrust the care of the
park, at least temporarily, to the War Department ; at least until such time as a civilian superin
tendent, living in the park, with a body of mounted police under his orders, should suffice for its
protection .

The day will come, and it cannot be far distant, when this most interesting region, crowded with
marvels and adorned with the most superb scenery, will be rendered accessible to all ; and then,
thronged with visitors from all over the world, it will be what nature andCongress, for once work-
ing together in unison, have declared it should be, a National Park .

Respectfully submitted.
WILLIAM LUDLOW,

Captain Corps of Engineers, U. S. A.,
Chief Engineer Department of Dakota.

The ASSISTANT ADJUTANT-GENERAL,
Department ofDakota, Saint Paul, Minn.

ACT APPROVED MARCH 1, 1872.

(Revised Statutes of the United States, sections 2474 and 2475 .)

SEc. 2474 . The tract of land in theTerritories of Montana and Wyoming, lying near the headwaters ofthe Yellow-
stone River, and described as follows, to wit, commencing at thejunction of Glardiner's River with

	

Revised Statutes
the Yellowstone River, and runningeast to the meridian passing ten miles east of the most eastern

	

sections 2474 Ana
point of the YellowstoneLake ; thence south along said meridian tothe parallel oflatitude passing

	

2475.

ten miles south of the most southern point of Yellowstone Lake ; thence west along said parallel to the meridian passing
fifteen miles west of the most western point of Madison Lake ; thence north along said meridian to the latitude of the
junction of the Yellowstone and GardineesRivers ; thence east to the place of beginning, is reserved and withdrawn from
settlement, occupancy, or sale under the laws of the United States, and dedicated and set apart as a public park or
pleasuring ground for the benefit and enjoyment of the people ; and all persons who locate or settle upon, or occupy any
part ofthe land thus set apart as a public park, except as provided in the following section, shall be considered tres-
passers and removed therefrom.

Ssc. 2475. Such public park shall be under the exclusive control of the Secretary of the Interioe, whose duty
it shall be, as soon as practicable, to make and publish such regulations as he may deem necessary or proper for the care
and management of the same. Such regulations shall provide for the preservation from injury or spoliation of all tim-
ber, mineral deposits, natural curiosities, or wonders within the park, and their retention in their natural condition.
The Secretary may, in his discretion, grant leases for building purposes, for terms not exceeding ten years, of small par-
cels of ground, at such places in the park as may require the erection of buildings for the accommodation of visitors ;
all of the proceeds of such leases, and all other revenues that may be derived from any source connected with the park
to be expended under his direction in the management of the same, and the construction of roads and bridle-paths
therein.

	

Heshall provide against the wanton destruction of the fish and game found within the park, and against their
capture or destruction for the purpose of merchandise or profit.

	

He shall also cause all persons trespassing upon the
same to be removed therefrom, and generally is authorized to take all such measures as may be necessary or proper to
fully carry out the objects and purposes of this section.
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ASTRONOMICAL OBSERVATIONS FOR TIME AND LATITUDE AT CARROLL, CAMP
LEWIS, AND CAMP BASER.

Station, Carroll, Montana.-Date, July 12,1875.-Object observed, Arcturus.-Sextant, Spencer Browning, 6536.-Chronometer, Bond Qc Son,202.-Index erro ,

	

. .p,

	

.-60"-Observer ood-ComuterWoodo

	

,

	

"
Latitude =L
N. polar diet. =A
True altitude =A

2m=L -(- A .1- A
-

m
m-A
log COBm
log sin (m-A)

log coo msin (m-A)
log coo L sin A

log sin' j p

Observation for time.

log sin 8 p

3p
pin are

a "

	

p in time
*dL

Equation of time
True time
Time by chron.

Chron. fast

Determination of the latitude by observed double altitudes of Polaris of the meridian.
Station, Carroll. Montana.-Date, July 12,1875.-Sextant, Veneer Browning.-Index error, - 60".-Chronometer, Bond do Son, 402.-Observer,

Wood.-Computer, Wood.

p in aro . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . ..... . . . . . . . . . . . . . . . . . .

,

Double altitudes observed . Corresponding times .
0 ' " h. m, . e .
74 50 00 18 54 25.

54 55.5
55 26.5
55 57.
56 26.5
56 58.5

73 50 00 18 57 29 .

74 20 00 18 55 56 .9

o 1 "

= 47 35 0 Re raction =R = 1 10
= 70 10 0 Parallax =P =
= 37 08 20 Semi-diam.=Sd
--- R, P, and Sd = 1 30

= 154 53 20 Observed 2 alt . = 74 20 00
Index error = - 1 00

= 77 26 40
= 40 18 20" 2 alt. c rrected = 74 19 00
= 9.33723 9 Altitude = 37 09 30
= 9.8108128 R, P, and Sd = - 1 10
= 19 .1480447 True alt. =A = 37 08 20
= 9.8024365

log coo L = 9. 8489930
= 19.3456082 log sin A = 9.9734435
= 9.6728041 log coo L sin A 9.8044385

o , 11

28 05 02
56 10 04
h. m. s .
3 44 40.27

14 09 59 .5

=
= 17 54 39 .77
= 18 55 56 .87

= 1 01 17.1

Observed double altitudes . Corresponding times.
0 1 11 h. m. a. log coo p = 9.3515862 log sin p 9.98875
94 32 00 19 19 43. log A = 3.6897527 log A 3. 68975

32 20 20 36.
33 00 21 20. log A coo p= 3.0413389 log A sin p 3. 67850
33 10 22 07. = 109911.9
33 50 22 42.5 log (A sin p)s 7.35700
34 40 23 45.5 log a 4.38454

94 35 20 19 24 45 .5 let term = 18 19.9 log tanA 0.03425
Alt. =A = 47 15 24.5

94 33 29 19 22 08.5 -- log2d term 1.77579
1 00 2d term = 47 33 44.4 2d term 59 11.7

Latitude = 59.7
94 32 29

47 34 44.1
47 16 14 .5

50 .0

47 15 24 .5

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -50"
Chron.correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lh 01m 17-.1
Dec. . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 880 38, 25 1,
A. ... . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48951,

h. m. s.
Al Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . . . . . .. 1 12 47.7
Sid. time at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Sid. interval from mean time of culmination. . . . . . . . . . . . . . . . . . . . . . . . .
Retardation of mean on sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . ......... . . . . . .
Error of chron. at time of observation... . . . . . . . . . ... . . . . . . . . . . . . . . . . 1 01 17.1

Time by chron. of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 2 14 04.8
Sid. time of observation . . . . . . . . . . . . . . . . . . . . . . . ............... . . . . . . . 19 22 08 .5

Hour-angle, p, in mean time . . . . . . . . . . . . . . . . . . . . . . . . ................. 6 51 56.3
Sidereal equivalents in arc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 1020 59' 05"
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Determination oflatitude by eircum-meridian altitudes.

Station, Carroll, Montana-Date, September 20,1875.-Object observed,p.-Sextant, Spencer Browning, 6536.-Index error, -V 15".-Chro .nometer, Arnold &Dent, 1362.-Observer, Wood.-Computer, Wood.Bar., 271n. 61 .-Ther., 610.

Determination of the time by observed equal altitudes of the sun's limb .
TO CORRECT THE CHRONOMETER AT NOON .

Station, Carroll, Montana.-Date, September 20, 1875.-Sextant, Spencer Browning, 6536.-Chronometer, Arnold & Dent, 1362.-Observer,
Wood.-Computer, Wood .

Throes of Her. diet . 28ing } p cos l cos D Red. tomer.
Obs'd 2 cir-

cum-meri-
Obs'd a1 ti -
tudes, cor-

I
True la t i. True mer. alt'so b e. b

chron,
y =p . sin 1"

=k coca in arc-x. than alti- rected for tutee-a. deduced=a
+x=A.

Lat. deduced
-900+D-A.

tudes. indexerror.

h. m. 9. " " 11 0 1 11 0 1 11 0 1 11 0 1 11 0 11

12 50 43. 4 42. 43 ) 40 86 24 50 43 11 47 43 26 56 43 27 36 47 34 5151 12 . 4 13. 35 33 87 29 00 43 52 27 05 27 38 495l 42 .5 3 42.5 27 I 25 86 25 30 12 07 27 16 27 41 4652 1&5 3 06.5 19 18 87 29 50 44 17 27 30 27 48 3952 47. 2 38. 14 13 86 25 50 12 17 27 26 27 39 4853 14.5 2 10.5 9 9 87 30 00 44 22 27 35 27 44 4353 39. 1 46. 6 m 6 86 25 40 12 12 27 21 27 27 6059 15. 1 10. 3 a 3 87 30 10 44 27 27 40 27 43 4454 53.5 31.5 0 0 86 26 00 12 22 27 31 27 31 5655 27. 02. 0 a 0 87 30 00 44 22 27 35 27 35 5255 50. 25. 0 0 86 25 50 12 17 27 26 27 26 6156 19.5 54.5 2 " 2 87 29 50 44 17 27 30 27 32 5556 46. 1 21 . 4 4 86 25 40 12 12 27 21 27 25 6257 24.5 2 00. 8 a 8 87 29 50 44 17 27 30 27 38 4957 57.5 2 32.5 13 0 12 86 25 30 12 07 27 16 27 28 595825.5 3 00.5 18 U 17 87 29 30 44 07 27 20 27 37 5058 46.5 3 21 .5 22 21 86 25 20 12 02 27 11 27 32 5559 20. 3 55. 30 28 87 29 20 44 02 27 15 27 43 4412 59 49. 4 24. 38 35 86 25 00 43 11 52 43 27 01 43 27 36 47 34 51
Mean latitude ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... ..... . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . 47 34 51

Observed
Corresponding times.

t-t' = Equation of
Chron. fast of
mean time at
appt. noonbydouble alti-

tude.
elapsed
time .

equal alti.
tpdee=x. each of

equal
pair
&Iti-A.M.=t P. M.=6' tudee.

0 h. mm. s. h. m. 8.
72 10 00 10 51 40.5 2 58 34.5

52 04 .5 58 10 .5
52 29. 57 47.
52 51 .5 57 23.
53 14 .5 57 00 .
53 38. 56 37.
54 03. 56 14 .5 4 2 -}-10 .80 1 02 04.16
54 27. 55 50 .
54 50.5 55 27.5
55 14.5 55 04 .
55 38.5 54 42.
56 02. 54 16.5

73 10 00 10 56 26.5 2 53 53.

h. m. e.
T= 44 2m log A(page 164) =-9.4263 log B -+ 9.3627 10 54 03 .08
4=-58".33 logo =-1.7659 log4 =-1.7659 14 56 13.81
L= 470 35' log tan = 0. 0392 log tan D =+ 8.2597
let term =+1T.04 25 50 16 .89
2d term =- 0 .24 =+ 1.2314 =-9.3883

12 55 08.44
x =+16'" a =equation of equal altitudes. 16.80

12 55 25 .24=eq .of time .
11 53 21 .08

1 02 04 .16

0 ii h. m. s. " . 11

App. Lat. =T =47 35 coo 9. 82899 Chron. correction -1 02 04.16 Semi-diam. -)-15 58 .5 -15 58.5Dec. = 1 02 27.3 cos 9.99993 Equation of time + 6 38.92 Refraction - 55.9 - 54.9a =43 28 10 . cos 0.13922 Parallax .i- 6.3 -{- 6.3
- 55 25 .24

9.96814 -x-15 09 . - 16 47.
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Observation for time.
Station, Camp Lewis, Montana.-Date, July 25,1875.-Object observed, Altair.-Ref. Circle, C?ambay and Son, 212.-Chronometer, Bond k Son,202.-Observer, Wood.-Computer, Wood.-Bar., 251-.95 .-Ther ., 580 .

Observation for time.
Station, Camp Lewis, Montana.-Date, July t5, 1875.-Object observed, Aroturns.-Ref. Circle, Mamba & Son, 212.-Chronometer, Bond &Son, 202.--Observer, Wood.-Computer, Wood.-Bar., 251-.95 .-Ther.,~ .

0 ,i 0 1 n
Double altitudes observed. Corresponding times. Latitude=L = 47 03 40 Refraction =R = 50

N. polar diet. = A = 70 10 00 Parallax=P =
k . fm S . Truealtitude=A = 46 36 46 Semi-diam.=Sd =
17 56 00. R and Sd9 00. 2m- L + A -(- A = 163 50 26 Observed 22 sat = 93 15 13

59 54.5 Index error = -
18 01 19.5 m = 81 55 13

02 21.5 m-A = 35 18 27 2alt. corrected = 93 15 13
03 14.

720 00 00 04 13.5 log coo m = 9.1478335 Altitude = 40 37 36
212 32 10 05 01. )og sin (m-A) = 9.7619011 R, P, and Sd --- 50

06 09.
932 32 10 18 07 02. log coo m sin (m-A) = 18 .9097346 True alt. =A = 46 36 46

log coo L sin G = 9. 8087298
93 15 13 18 02 25. 5 log acs L = 9.8332861

log sin$ ; p = 19.1030050 log sin A = 9.9734435
log sin } p = 9. 5515025 log coo Lsin A = 9. 8087298

pn
0 ' u

= 20 51 29
41 42 54iare =
k. m. t.

pin time = 2 46 51 .6
= 14 09 59.2

Equation of time =
Truetime = 16 56 50 .8
Time by chrou. = 18 02 25. 5
Chron. fast = 1 05 34.7

Double altitudes observed. Corresponding times .
Latitude=L = 47 03 40 0

0 ' '1 k. m. s. N . polar diet.=A = 81 27 35 Refraction =R = 6318 11 45. True altitude=A = 39 22 52 Parallax=P =12 30.5 Semi-diam.=Sd =13 32. 2 m =L -i- A + A = 167 54 07 and 8d =
14 28. 5

R~P,
Observed 2 alt. = 78 47 5015 20. m = 83 57 03 Index error =

15 55.5 m-A = 44 34 11
16 34 .5 2 alt, corrected = 78 47 5017 38.5 log coo rn = 9. 0227658720 00 00 18 31 .5 log sin (+n-A) = 9.8461989 Altitude = 39 23 5567 58 20 18 19 20. AP,and Sd = 1 03_

log coo m sin (m-A) = 18. 8689647787 58 20 18 15 33.6 log coo L sin A = 9.8284436 True alt.= A = 39 22 52
78 47 50 log sin$ } p = 19.0405211 log coo L = 9. 8332881log sin A = 9. 9951575log sin } p = 9.5202605

log 008L sin e = 9.8284436= 19 20 58
p in am = 38 41 56

k. m . 4.p in time = 2 34 47.7
* A = 19 44 43.8
Equation of time =
True time = 17 09 56.1Time by chron. = l8 15 33. 6
Chron .Ad = 1 05 37. 5
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Determination oj' the latitude by observed double altitudes of Polaris of the meridian .
Station, Camp Lewis, Montana.-Date, July 25, V475-1tef. Circle, Gambay & Son, 212.-Chronometer, Bond & Son, 202.-Olteerver, Wood.-

Computer, Wood.-Bar., 487 ".05.-Ther.,580.
Observed double altitaulee.

	

COITosponding times .

6W

93 1t 30

46 35 45
50

46 34 55

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

50"
Chron.correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1h 05- 36-.1
Dec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

880 38, 27"
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

4893"

h. its . a.
At Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

12 59.65
SO . time at mean noon at tbia Station . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . .
Sill . interval from mean time of culmination . . . . . . . . . . . . . . . . . . . ., ., "
Retardation of mean oil sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Errorof chron .at time of observation . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .

	

1

	

05

	

36.10

Time by ahrou.of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

2

	

18

	

35.75
Clock-time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

18

	

57

	

34.75

Hour" anglo,p, in Sid . time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

7

	

21

	

01 .
Sidereal equivalents in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .

	

1100 151 15"

p in are. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Determination of latitude by circum-meridian altitudes.
Station, Camp Lewis, Montana .-Mate, July 25,1875.--Obloot observed, a Op113ueh3 .-Sextant, Spencer Browning, 6538.-Index error, -20".-

Chronometer, Bead & Son, 20'1.-Observer, Wood.-Computer, Wood.-Bar., 251n.95.-Ther., 580.

o 1 .1

	

h . m . s.

	

Semi-diem .
App. lat := 2 _-_ 47

	

03 50.

	

ooe 9.83326

	

Chrou. correction

	

1

	

05 36

	

Refraction 34"
Des

	

= 12

	

30

	

07.4

	

coo 9. 99832

	

At of

	

17

	

29 .10

	

Parallax
a

	

= 55 35 20.

	

cool 0.24785
18 34 46

0.07043

41

Times of
oba . by Mer. diet. 2 sine_--~} cos i call D

-_
Red. t o mer.

Oba'd 2 cir.
cum-mert .

Obs'd alti.
trades, cor. True alts-

True finer. alt's
deduced = a Eat. deduced

chrou . =p. all' 1" cool a in are= z. dian alts- routed for lades=a. "i-z=A . =900-8- D-A .=k , tude
S. index error.

h . m. e. " " 11 0 1 1, 0 1 ,. 0 , ., 0 . 11 e 1 e
18 26 45.5 8 00.5 126. 2 27 111 07 30 55 33 35 55 33 01 55 35 28 47 03 39

27 de. 7 30. 110. 2 08 08 4o 34 10 33 36 44 13
27 44. 7 02. 97. 1 53 08 00 33 50 33 16 09 58
28 10 . 6 36. 85.5 1 39 08 50 34 15 33 41 20 47
28 36.5 6 09.5 74.3 1 26 09 40 34 40 34 06 32 35
29 14 .5 5 31. 5 60. 1 10 10 10 34 55 34 21 31 36
29 45.5 5 00.5 49. 57 11 00 35 20 34 46 43 24
30 26 . 4 S0. 37. 43 11 20 35 30 34 56 39 28
30 54 . 3 52 29. 34 11 20 35 30 34 b8 30 37
31 49.5 256.5 17. .4 20 it 30 35 35 35 01 21 46
34 19. 227. 12. ,; 14 11 30 35 35 35 01 15 52
32 47. 1 59 . 8 . �; 9 11 50 35 45 35 11 20 47
33 %2,5 1 23.5 4 . a 5 12 20 36 00 35 26 31 36
34 12.5 33 .5 0 .6 1 12 00 :1.5 50 35 16 17 50
34 53. 7. 0. 0 12 50 36 15 35 41 41 48
35 38.5 .52.5 1 .5 Q 1 2 12 00 35 50 35 16 18 49
3616.5 1 30.5 4 .5 "' 5 12 00 35 50 33 16 21 46
36 50.5 2 04 .5 8.5 10 12 10 35 55 35 21 31 36
37 30. 2 44. 14. 7 m 17 12 00 35 50 35 16 33 34
38 01.5 3 15.5 21 . 0 24 11 30 35 35 35 01 25 42
38 35 . 3 49. 28. 6 U 33 11 00 35 20 34 46 19 48
39 05. 4 19. 36.6 42 10 50 35 15 34 41 23 44
40 18. 5 32 60. 1 10 10 30 35 05 34 31 41 26
40 47 .5 6 01 .5 71 . 1 23 10 00 34 50 34 16 39 28
41 39 . 6 53 . 93. 1 48 09 40 34 40 34 06 54 13
42 10 . 7 24. 107.5 2 03 08 00 33 50 33 16 19 48
42 42.5 7 56 .5 124 . 2 24 08 00 33 50 33 16 40 27

18 43 17. 8 31. 141.8 2 45 111 07 30 55 33 35 55 33 01 55 35 48 47 03 21

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 03 37

0 ' " h. nt. 8.

18 50 45.5
51 37.
52 44.5
53 53.5

cos
log
log p

4

log 4 cool p

= 9. 5393086
= 3.68!15752

= 3.'.:28-8+38
= 1694"

log sin 9.97228
leg

p
4 3. 6058

log 4 sin p 3 .116186

54 42. log (4 Sill p)e 7.3"1,72
19 00 313. 0 11 log a 4.38454

Ol 30 .5 let term - 28 14 hit; tail A 0.023110
02 30.5 AIL -A = 46 34 55

720 00 00 03 19 .5 2d term = 54 lot1," 2d term 1.132+25211 55 00 19 04 08 . 2d b "rm54"__
-+- Latitude = 47 04 0393t 55 00 18 57 34 .75
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RECONNAISSANCE FROM CARROLL, MONTANA,

Observation for time.
Statiuu, Camp Lowie, M,mtana .-Date, September 10, 1575-Ohjootobsorvo.l, Areturae-Sextant, Spencer Broirain � 6530.-Chronouteter,Bond & Sun, 202 .-Iudox error, 1' 20" .-Ohsorvor, Wood.-Computer, Wood.-Bar., 25 1 - .75 .-Ther ., 500 .

Determination of tire latitude by observed double altitudes of Polaris off the meridian.
Station, Camp Lewis, Montana .-Data, September 10, 1875 .-Sextant, Spencer Browning, 6536.-Index error, -1' 20".-Cbronometer, Bond

& Son, 202.-Observer, Wood.-Cmuputer, Wood.-Bar., 25'- . 75.-Tber., 500 .

p in are . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Observed double altitudes. Corresponding limes .
0 ' " h . tn . e. log cos p = 8 . 9 :318631 log sin p 9.99841
93 50 30 20 14 34.5 log A = 3.6884198 log a 3.68842

51 20 15 :11.
52 00 16 35. log A coep= 2. 6202829 log a sinp 3. 68683
53 50 18 25. = 417" .1
54 10 19 53.5 log (se inp)s 7. 37366
55 10 20 32. 0 1 11 log a 4.38454
55 40 20 59. 1 Fit term =. 6 57.1 log tan A 0. 02931
56 00 2L :17. Alt . =A -= 46 55 55.
56 10 22 12. 2d term = 1 01 .3 log 2d term 1 . 7t<751
56 30 22 38.5 2d teriu 61 11.3
56 40 2:3 05. Latitude - 47 0:3 53
57 10 2'3 45 .5

93 57 30 20 24 17 .5

93 54 49 20 20 19.96
1 20

93 5 :3 29

46 56 45
50

46 55 55

Double altitudes obsorved.Corresp,nidingtimes.
0

Latitilde=L - 47 03 50
0 11Refraction=It - /1 26

N. polar diet . -G -= 70 10 00 Parallax = P -
0 ' " h . m . 8. True altitude =A = 30 02 54 Semi-diam . =8d -60 40 00 20 02 08. ----- R, P,and Sit02 .17. 2 7n = L + A 1- A. - 147 16 44 Observed 2 alt . - 60 10 000 :1 06.5 --- Index error - 1 20

03 36. 74 = 73 38 22 _
04 0.5 . in-A - 43 35 28 2 alt. corrected - 60 08 40
04 :3:5.5

59 40 00 20 05 04 .5 log coe in - 9 .4497575 Altitude - 30 04 20
log 811 Qn-A .) - 9.8385388 R, 1', and Sd = - 1 2660 iG 00 20 03 35 .93
log cos 7n sin (an-A) - 19 .2882963 True alt.- A = 30 02 54
log cos L sin a = 9.8067069

log cos L = 9.8332634
log silly jp = 19.4815894 log sin a = 9 .9734435

log sin jp = 9.7407947 log oos L sin A = 9.8067069
0 1 "

t}p 33 24 16
p in are 66 48 32

h. 7n . a.
p in time 4 27 14 .13
*At - 14 09 58 .65

Equation of time -
True time - 18 37 12.78
Time by ehron . - 20 03 35.93

Cbron . = 1 26 23.15

Sid . time at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid . interval from mean time of culmination . . . . . . . . . . . . . . . . . . . . . . . . . .
Retardation of mean oil sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Error of throb . at time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 26 23.15

Time by chron .of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 39 56.81
Clock-time of observation . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . 20 20 19 .96

Hour angle, p, in Bid. time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 19 36 .85
Sidereal equivalents in arc . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .-- . . . . . . 940 54' 13"

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-- . . . 50"
Cbron. correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lh 26m 23- .15
Dee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880 38' 40"
a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4880"

h. m . e .
At Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 13 33.66
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Determination of the time by observed equal altitudes of the sun's limb.
TO CORRECT THE CIIRONOMRTRIt AT NOON.

Station, Camp Baker, Montana .-Date, July 31, 1875 .-Sextant, Spencer Browning, 6536.-Chronometer, Arnold & Dert, 1362 .-Obse1 ver,
Wood-Computer, Wood .

0

	

1

	

11

	

h . m.

	

a.
90

	

App. lat. - t= 46

	

40

	

40

	

coo 9.83639

	

Chron. correction 1

	

14

	

21.94
18 15 05

	

Dec.

	

= 18

	

15 05

	

coo 9.97758

	

Equation of time

	

6

	

07.02
a

	

= 41 33

	

coo 0.32204

	

--
108 15 05

	

1 20 28 .96
1 .3677 0.13601

Chron fat of

Determination of latitude by eircum-meridian altitudes.

nometer, Arnold & Dent, 136 ; .-Observer, W ood.-Computer, Wood.-Bar ., 251x.20 .-Ther ., 850 .
Station, Camp Baker, Montana.-Date, July 31, 1875 .-Object observed, Q.-Sextant, Spencer Browning, 6536 .-Index error, -50".-Cbro-

Semi-diam . - 15 47 .9 + 15 47.9
Refraction - 24 .9 - 24.9
Parallax +

	

4.2 +

	

4.2

- 16 08.6 + 15 27.2

Timea o f
obe. by

Her dint.--2 Bin$ ! p
~ - - tu ; coe Zoos D Red. tomer.

Ohs'd 2 cir-
cum-meri

Obs'd alti-
tudee, cor- True alai- True mer . alt's

deduced Lat.deduoed

chron. = p . sin cuss . in are =x . dia.n alts- rected for tulles =a.
+ x = A . =900-D-A .

= k. tudes. index error.

h. m . s. - 11 " 0 " 0 1 11 0 1 11 0 11 0 1 11

1 10 37.5 9 51'5 190.8 ) t 4 21 123 33 10 6l 46 10 61 30 ot 61 34 22 46 40 43
11 11 .5 917.5 169.5 3 52 122 30 50 6l 15 00 30 27 34 19 40 46
11 43. 8 46. . 151 .0 3 25 123 34 50 61 47 00 30 51 :+4 16 40 49
12 12. 8 17 . 134.7 3 04 122 32 00 6l 15 35 31 02 34 06 40 59
12 35 .5 7 53 .5 122.2

I
2 50 123 '35 50 61 47 30 31 2l 34 11 40 54

13 01 .5 7 27 .5 109.3 I 2 29 122 32 50 61 16 00 31 27 33 56 40 69
13 42.5 6 46 .5 90.0 2 03 123 37 20 61 48 15 32 06 34 09 40 56
14 19.5 6 09.5 74.5 1 42 122 35 00 6l 17 05 32 32 34 14 40 51
14 47.5 5 41 .5 63.6

I
1 27 123 38 40 61 48 55 32 46 34 13 40 52

15 22.5 5 06 .5 51 .2 1 10 122 35 40 61 17 25 32 52 34 02 40 63
l6 03. 4 26 . 38.6 I 53 123 40 20 61 49 45 33 36 34 29 40 36
16 31. 3 58 . 31.0 I 42 122 36 30 61 17 50 33 17 33 59 40 66
17 06.5 3 22. 5 22.4 I 31 123 41 00 63 50 05 33 56 34 27 40 38
17 47. 2 42. 14 .3 'c 20 122 37 10 6t 18 to 33 37 33 57 40 68
18 15. 2 14 . 9.8 I M I 13 133 41 20 61 50 15 34 06 34 19 40 46
18 45.5 1 43.5 5. 8 8 122 37 50 6l 18 30 33 57 34 05 40 60
19 21 .5 1 07.5 2. 4 2 3 123 42 10 6l 50 40 34 31 34 34 40 31
19 55. 34 . 0.6 ( a 1 122 38 10 61 18 40 34 07 34 08 40 57
20 32. 3 . 0.0

.
0 123 42 00 61 50 35 34 26 34 26 40 39

20 58.5 29 .5 0 .5 ~ 1 122 38 00 61 18 35 34 02 34 0:3 40 62
21 33.5 1 04 .5 2 .3 8 3 123 42 00 61 50 35 34 26 34 29 40 36
22 16. 1 47. 6 .3 I q 8 112 38 00 61 18 35 34 02 34 30 40 55
22 44.5 2 15.5 10 .0 14 123 4l 20 61 50 15 34 06 34 20 40 45
23 23.5 2 54.5 16 .6 a I

23 122 37 20 61 18 15 33 42 34 05 40 60
23 55. 3 26. 23 .0 I 0 32 123 41 10 61 50 10 34 01 34 33 40 32
24 32. 4 03. 32 .2 U I 44 122 36 40 6l 17 5 .5 33 22 34 06 40 59
2,5 00 . 4 31 . 40,1 55 123 40 40 61 49 55 33 46 34 4l 40 24
25 30 .5 5 01 .5 49 .5 I 1 08 122 36 00 61 17 35 33 02 34 10 40 55
25 56 . 5 27. 58.3

I
1 19 123 39 00 61 49 05 32 56 34 15 40 50

28 21 .5 5 52.5 67. 8 1 33 122 34 50 61 17 00 32 27 34 00 40 65
26 52 . 6 23. 80.0 I 1 49 123 37 30 61 48 20 32 11 34 00 40 65
27 24 .5 6 55.5 94 .1

I
2 09 122 34 30 61 16 50 32 17 34 26 40 39

27 57 .5 7 28.5 109.7 2 30 1 .23 37 30 6l 48 20 32 11 34 41 40 24
28 29 .5 8 00.5 126.0 I I 2 52 122 32 20 61 15 45 31 12 34 04 40 61
29 11 .5 8 42.5 149.0 3 24 123 35 10 6l 47 10 31 01 34 25 40 40
29 42.5 9 13.5 167 0

I I
3 48 122 30 40 6l 14 55 30 22 34 10 40 55

30 12. 9 43. 185.4 4 14 123 33 20 61 46 15 30 136 34 20 40 45
1 30 41 .5 10 12.5 204.5 ) l 4 40 122 29 20 61 14 15 61 29 42 61 34 22 46 40 43

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-- . . . . . . . . . . . .-- . . . . . . . .-- . . . . . . . . . . . . . . . .-- . . . . . . . . . . .
-

46 40 49

Obaerved
double alai .
tudea.

Corresponding times.

A . M . = t P. M. = 121
ti

t-121 = Equation of mean time at
olspaed equal alti . appt.noon by

each of
111 e . tudes=x. pair

eqnal alti-
tudes.

0 1 11 h. in. a . h . in. s. h . m. I s . h. m. s .
73 20 00 9 311 53.5 5 00 45.5

40 07 . 00 30.5
40 23.5 00 15.
40 :38. 00 00.5
40 512.5 4 59 45.5
41 07 . 59 30.5
4l 24. 59 16.5 t 7 18 +9 .60 1 14 21 .94
41 :37 . 5 59 01 .
41 53. 58 45.5
42 08.5 58 31.
42 23. 58 16.
42 38 .5 58 01 .

74 20 00 9 42 53 . 4 57 46 .

9 4l 23 . 4 59 15 .73

h . m. s.
T= 76 18- log A (page 164) --9. 4742 lo� B = 11.2355 16 59 15 .73
S = 3711 . 03 log a =- 1. 5687 log d =- 1 . 5687 9 4t 23 .
L= 460 401 4011 log tan = 0 .0254 log tan D = 9.5182 26 40 38 .73
let torm =+11-.70 -- - 13 20 19 .36
2d term =- 2 . .10 --+ 1 .0683 - -0 . 3224 -(- 9.60

x =+ 9-. 60= equation of equal altitudes . a12028.96
12 06 07 .02
1 14 21 .94
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1tECWTNAISSANCE FROM CARROLL, MONTANA,

Determination of the latitude by observed double altitudes cf Polaris of the meridian .
Station, Camp Baker, Montana-Date, July 31,1875.-Ref. Circle, Gambay & Son . 212 .-Chronometer, Bond & Son, 202.-Observer, Wood .

Computer, Wood.-Bar ., 25'4.24.Ther., 600.

'

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

461
Chron . correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

- 1h 12m

	

05
11iro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

10 21 1 ..1~~
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

489211

h. m. 8.
At Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1 13 05
8141, time at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid . interval from mean time of culmination . . . . . . . . . . . . . . . . . . . . . . . . .
Rotardatiou of mean on sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Error of chron . at time of ob "orvation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

12

	

35

Time by ebron .of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

2

	

25

	

40
Clock-time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

18

	

38

	

50

Hour-angle,p,Au aid . time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

7

	

46 50
Sidereal equivalents in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1160 42

	

30"

p in arc . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Observed double altitndea . Corresponding times.

0 ' " h. in.. 8. log coe p - 9.6527431 lop sin p 9.9.5098
18 35 49 .5 log A - 3.6894864 log 4 3.68949

36 48.
37 22. log & cos p - 3.3422295 log C sin p 3 .64047
37 57. - 2199'
38 2t.5 109(4aii:p)= 7 .28094
38 53. 0 log a 4 .38454
39 23. lat term . - 36 39 log tan A 0 . 01601
40 32. Alt. -A - 46 03 21

720 f0 00 41 19.5 2d term - 48 log2d term 1 .68149
ftl 22 20 18 41 54 . 2d term 4811

Latitude = 46 40 48
1121 2: 20 18 38 50.05

92 08 14

4'6 04 07
46

46 03 21
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Determination of latitude by eireum-meridian altitudes .

Station, Camp Baker, Montana.-Dato, August 1, 1875.-Object observed,

	

.-Sextant, Spencer Browning, 6538.-Index error, -33".-Chro.
nometer, Arnold 6r. bout, 1362.-Observer, Wood.-Computer, Wood.-Bar., 251 4 .20.=Ther ., 850.

Times of Mor. that . 2 ein 4b p coo Z coo D Iced . tomer. i
Oba'd 2

cum-nuori-
cir- I tlba'd

tndca,
alti-
cor- T r n o alti- True mer. alt's Lat. deducedoils.

clvou.
by -p .

.
sin 11' cog a in arc=x. diau alt- to( for tn(leg -a. d~ "ducodua

+ x-A. -900+ D-A.

I

=k . tudoe, indox error.error.

h.in.
8

.
0

n m 0 n 11 0 1 11 0 1 11 0 11

1 14 17. fi 09 74.3 ( 1 41 1 ,22 05 00 61 02 13 61 17 40 61 19 21 46 40 44
14 53.5 5 33 60.5 1 22 123 08 90 61 33 59 Gt 17 50 61 19 12 46 40 53
15 40.5 4 46 44.11 I 1 01 122 06 40 fi1 03 03 61 18 30 61 19 31 46 40 34 .i
iii vi. 4 00 31 .4 4 :1 . 123 09 40 111 34 34 61 18 25 61 19 08 46 40 57
16 48. 3 38 26 .0 '15 122 06 40 11 0:1 03 61 18 30 61 19 00 46 411 60
17 21 .5 3 05 18 .7 25 1123 10 30 fil 34 59 61 18 50 61 19 15 46 40 50
17 49. 2 37 1 :4.4 I 18 122 07 20 61 03 23 61 18 50 61 19 08 46 40 57
18 3R.5 t 53 7.0

I
1 123 10 40 61 35 04 6l 18 55 61 19 04 46 40 61

I9 1t .5 1 15 3.0 c : 4 lit 07 40 61 03 '43 61 111 00 6l 19 04 46 40 61
19 40 . 46 1 1.0 2' 1 123 11 10 61 95 19 61 19 10 61 19 11 46 40 54
'd0 1 :4 .5 13 0.0

.a 0 122 08 (10 61 03 43 61 it) 10 61 19 10 46 40 55
20 44 . 18 I 0.0 0 113 11 10 61 35 19 . 61 19 10 61 19 10 46 40 55
21 011.5 43 1.11 ° 1 l21 07 50 61 03 311 61 19 03 61 19 04 46 40 61
21 40.5 1 14 3.0 4 12:4 11 (NJ 61 35 14 111 19 05 81 19 09 46 40 51i
22 04 . 1 38 5.2 " 7 122 07 50 61 03 36 61 19 03 61 19 10 46 40 55
22 36, 2 10 9.2 5 12 123 10 40 6t 35 04 61 18 55 61 19 07 46 40 58
23 09. 12 43 14.5 c 20 122 07 10 61 03 18 61 18 45 61 19 05 46 40 60
23 4l . 3 15 20.7 0 2r 123 10 10 61 34 48 61 18 39 61 19 07 46 40 58
24 2 .5, 3 59 31 .1 42 122 06 40 61 03 03 6l 18 90 61 19 12 46 40 5:1
25 02. 4 36 41 .5 56 123 09 20 61 34 24 81 18 15 61 19 11 46 40 54
25 38, 5 12 53.1 1 12 122 05 30 61 02 28 6l 17 55 61 19 07 46 40 58
26 05. 5 39 62,7 1 25 123 08 30 61 33 59 61 17 50 61 19 15 46 40 50
26 ttl, 5 6 03 71.9 1 38 122 04 40 61 02 03 61 17 30 6l 19 08 46 40 57

1 26 48.5 6 22 79.6 1 48 123 07 40 61 33 34 61 17 25 61 19 13 46 40 52

24) 15 12 122 38 20
33

38
2) 122 37 47

61 18 53.5
21

61 18 32. 5
38

61-79
111.5

108 00 04.7

46 40 54. 2

Mean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 40 54.4

90 00 00.0 0 1 11 h. m. 8 . '
48 . ,

11

18 00 04 .7 App. lat.= Z= 46 40 45. coo 9.836,98 Chron. correction 1 14 22 .38 Semi-diam.-15 .F 15 48.
Dec. = 18 00 04 .7 coo 9.97820 Equation of time 6 03.83 Refraction - 25 .2 - 25.2

108 00 04. 7 a = 61 18 30. cod 0.31867 Parallax + 4.2 _1. 4,2
61 19 21. 1 20 26.21

0.13325 -16 09 . -F 15 27.
46 40 44.
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RECONNAISSANCE FROM CARROLL, MONTANA,

Determination of latitude by circum-meridian altitudes .
Station, Camp Baker, Montana.-Date, August 3,1875.-Object observed, 0.-Soatant, Spencer Browning, 6536.-Index error, -2511 .-Chro .

nometer, Arnold &Dent, 1363 .-Observer, Wood_Cumpnter, Wood.-Bar., 251 0.20.-Ther., 860.

Determination of latitude by circum-meridian altitudes.
Station, Camp Baker, Montana.-Date, August 4, 1875 .-Object observed, a Ophiuclii-Sextant, Spencer Browning, 6536.-Chronometer, Bon

&Son, 202.-Observer, Wood.-Computer, Wood.-Bar., 25So. 22.-Ther., 570,

0 1 n

	

h. M. s.
App. lat-i= 46

	

40 40.

	

coo 9.83648

	

Cbron. correction

	

1

	

12 35.65

	

Semi-diem.
Dec.

	

=12 39 08.6 coo 9.98932

	

*'R

	

17 29 10.38

	

Refraction-3211
a

	

=55 57

	

cos 0.25188

	

Parallax
Equation of time 18

	

41

	

46.03
1.196 0.07768

Times o f Mar. diet. 2 sine }p Obs'd 2 cir- Obs'd alt!- Trne mer. alt's
obs. b9 -81111-1

- cos 1 cos D Red.to mer. cum-meri . tudes, cor- True a l t i . deduced=a Lat. deduced
chron. =p . cos a. in are=z. than alti . rected for trades =a. =900+D-A .

=k " lodes. index error . + a=A.

h. M, a. n 11 0 1 11 0 . 0 1 11 0 eu 0 1 11
1 12 59.5 7 20 105 ./ 6 ) 2 26 122 05 00 61 02 17 61 46 07 61 48 33 46 40 3813 28.5 6 51 92 .1 I 2 07 121 02 20 60 30 58 46 2,5 48 32 3913 53.5 6 26 81.3 I 1 53 122 06 00 61 112 47 46 37 48 30 4114 24.5 5 55 68.7 1 35 121 03 10 60 31 23 46 50 48 25 4614 51 .5 5 28 58.7 1 21 122 07 W 61 03 17 47 07 48 28 4315 23. 4 56 47 .8

I
1 06 121 04 10 60 31 53 47 20 48 26 4516 01. 4 18 36.3 50 122 08 10 61 03 52 47 42 48 32 39

16 32. 3 47 28.1 39 121 05 00 60 32 18 47 45 48 24 4717 00, 3 19 21.6 29 122 08 40 61 04 07 47 57 48 26 4517 27.5 2 52 16.1 22 121 05 30 60 32 33 48 00 48 22 49-
18 04.5 2 15 10.0 14 122 09 40 61 04 37 48 27 48 41 30
18 28. 1 51 6.7 p, 9 121 05 :30 60 32 33 48 00 48 09 62
19 00 .5 1 19 3.4 a 4 122 09 50 61 04 42 48 32 48 36 35
19 30 .5 49 1.3 a 1 121 06 20 60 32 58 48 25 48 26 45
20 00 .5 19 0.0 a 0 122 09 40 61 04 37 48 27 48 27 44
20 30 .5 11 0.0 a 0 121 06 10 69 32 53 48 20 48 20 51
21 525 1 33 4.7 6 122 09 20 61 04 27 48 17 48 23 43
2'2 37. 2 18 10.4 m 14 121 05 40 60 32 38 48 05 48 19 52
23 09. 2 50 15.8 0 22 122 09 00 61 04 17 48 07 48 29 42
23 34. 3 15 20.7 U 29 121 05 20 60 32 28 47 55 48 24 47
24 03. 3 44 27 .4 38 122 08 20 61 03 57 47 47 48 25 46
24 36. 4 17 36 .0 50 121 04 50 60 32 1:1 47 40 48 30 41
25 08. 4 49 45.5 1 03 122 07 40 lit 03 37 47 27 48 30 41
25 50. 5 31 59 .8 1 22 121 03 '30 60 31 33 47 00 48 22 49
26 42.5 6 23 80 .0 1 51 122 06 10 61 02 52 46 42 48 33 38
27 14 .5 6 55 94.0 2 10 121 02 00 60 30 48 61 46 15 61 48 25 46 40 46

Mean . . . . . . . . . . . . . . . . . . . . . . . . .-- . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . . 46 40 44

Times of obs. Mar. diet . 2 sin' } p coo l cos D IRed. to mer Obs'd 2 circnm-
by chron . =p stn 1

"
cos a in arc=a. moridian alti-

tudes.

h. 0 1 u

18 31 34 . 10 12. 204.2 i i 111 50 40
32 20. 9 26. 174.7 51 30
33 07.5 6 38 .5 146.6

I
53 00

33 51 . 7 55 . 123.1 53 50
34 32 .5 7 13.5 102.5 54 50
35 09 . 6 37 . 86.0 55 20
36 11 . 5 35 . 61.2 I 56 00
37 14 .5 4 31.5 40.2 I T 56 50
38 06 . 3 40. 26.4 r"", 57 30
38 43.5 3 02.5 18.2 � 58 00
39 22. 2 24. 11.3 I m 58 10
40 13 . 1 33. 4.7 p, 58 20
41 00.5 45.5 1.1 58 50
41 53.5 07.5 0. 0 70 ' 1 58 20
42 54 . 1 08. 2.5 a 58 30
43 51.5 2 05.5 8.6 p 58 20
44 38.5 2 52.5 16.2 58 10
45 25. 3 39. 26.2

0
57 50

46 10. 4 24. 38.0
I

0 56 40
46 55.5 5 09.5 52.3 U 56 20
47 32.5 5 46.5 65.5 56 00
48 16. 6 30. 83.0 I 55 10
48 53. 7 07. 99.7 54 20
49 31 . 7 45. 117.9 54 00
50 34 .5 8 48.5 152:3 52 30

18 51 32 . 9 46. 187.3 111 51 50
111 55 48

71 .14.14 60
111 54 48
55 57 24

32
55 56 52

1 25.1
55 58-17.1
102 39 08.6
46 40 51 .5

0 1 eu h. 4n . 8. i 11 1 .0
90 00 00 App. lot=1 = 46 40 40 coo 9.83648 Cbron. correction 1 14 23 .7 Semi-diam. - 15 48.3 + 15 48.317 29 It Dec. = 17 29 11 cos 9.97945 Equation of time 5 55.5 Refraction - 25 .6 - 25.6

a = 61 48 cos 0.32555 --- Parallax -} 4.3 + 4.3107 29 11 1 20 9.2
61 48 33 1.385 0.14148 - 16 09 .6 + 15 27.0
46 40 38



TO YELLOWSTONE NATIONAL PARK.

Determination of the latitude by observed double altitudes of Polaris of the meridian .

Station, Camp Baker, Montana.-Date, August 4,1875.-Ref. Circle, Gambay & Son, 212.-Chronometer, Bond & Son, 202.-Observer, Wood.-
Computer, Wood.-Bar ., 25~~.22.-Ther., 570 .

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

461
Chron . correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .--- . . . . . . . . . .

	

11 12m 35- .65
Dec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

880 381 2911
A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

489111

h . m.

	

a .
At Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1 13 08.00
Sid. time at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid. interval from mean time of culmination . . . . . . . . . . . . . . . . . . . . . . . . .
Retardation of mean on sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Error of chron . at time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

12

	

35.65

Time by chron . of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

2

	

25

	

43.65
Clock-time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

19

	

40

	

15.25

Hour-angle,p, in aid. time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

6

	

45

	

28.4
Sidereal equivalents in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1010 22'

	

061,

p in are . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . .

Determination of latitude by eireum-meridian altitudes .

Station, Camp Baker, Montana .-Date, August 4,1875.-Object observed, n Serpentis.-Sextant, Spencer Browning, 6536.--Index error, -30".-
Chronometer, Bond & Son, 202.-Observer, Wood.-Computer, Wood.-Bar., 251 x.22.-Ther., 570 .

47

Times of
obs by Mer . diet. sins ip

cos l cos D Red . to mer.
OUud 9 car-

alri-
.

ohron . -p . sin 1"
=k. cos a in are= z. tuthan

udealdes .
ti-

h. m . 8 . 1 .11 11 11 0 11

19 23 18.5 4 10.5 34 .3 e ; 80 49 00
24 07. 3 22. 22.3 49 00
24 49. 2 40. 14.0 I 49 00
25 37.5 1 41.5 5.7 m 49 10
26 42 .5 46.5 1 .2 49 10
2719 .5 09.5 .0 49 30
28 01 . 32. 6 a 13 49 30
28 42. 1 13. 2.9 S 49 20
29 19. 1 50. 6.6 � 49 10
30 04 .5 2 35.5 13.2 49 00
30 46 . 3 17. 21 .2 m

I
49 00

31 24 . 3 55. 30.1
j

a 48 10
19 32 11 . 4 42. 43.4 Cj ) 80 47 40

15.0 80 48 58
30

80 48 28

40 24 14
57

40 23 17
13

40 2.9 30
87 04 12

46 40 42

Observed double altitudes. Corresponding times.

h.
19
m .
37
37
38
39

8 .
17.
59.5
48.
26. .

log cos p
log A

log A cos

- 9.2947207
- 3.6893977

p - 2.9841184
- 96411.1

log sin p 9.991395
log A 3.689398

log A sin p 3.680783

39 58.5 log (A sin p)' 7.36159
40 32. 0 1 11 log a 4.38454
41 17 .5 let term - 16 04.1 log tan A .02125
41 53. Alt. - A - 46 24 05 .

208 17 00 42 25. 2d term c 58.5 tog 2d term 1.76738
720 00 00 19 42 56. 2d term 5811.5

Latitude = 46 41 07.6
10)928 17 00 19 40 15.25

92 49 42

46 24 51
46

46 24 05

o 1 11 h . m. a. Semi-diam.
App. let. -1= 46 40 40. cos 9.83648 Chron. correction 1 12 35.65 Refraction 5711
Deo. = S . 2 55 48.3 cos 9 .99943 * dt 18 14 53.22 Parallax
a - 40 23 20 . cos 0 11824

19 27 2& 87
.879 9.94415
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RECONNAISSANCE FROM CARROLL, MONTANA,

Observation for time.
Station, Camp Baker, Moutsua-Date, August 5,1875.-Object observed, Altair.-Ref. circle, Gambay & Son, 212.-Chronometer, Bond &

Sons, 202.-Observer, Wood.-Computer, Wood.-Bar., 25i^.30.-Tbor ., 530 .

Observation for time .
Station, Camp Baker, Montana.-Date. August 5, 1875 .-Object observed, Areturue-Ref. circle, Gambay & Son, 212.-Chronometer, Bond &

Son, 202.-Observer, Wood.-Computer, Wood.-Bar., 25in .30.-Ther., 530.

Latitude =L
N. polar diet.= A
True altitude =A

2 in =L + A -i. A

m
m-A

log cos m
log sin (in-A)

log cos main (in-A)
log cos L sin A

log sins j1 p

log sin j p

p
p in arc

p in time
~c di,

True time
Time by cbron.

Chron. fast

0
Double altitudes observed. Corresponding times. Latitude=L = 46 40 40 Refraction =R = 56.8

N. polar diet . =A = 81 27 33 Parallax =P -
0 ' " h, m. s. True altitude=A = 40 19 44 Semi-diam. =Sd -1S 24 55.5 ---- R, P, and Sd =

25 47. 5 2 m=L_1- A+A = 168 27 57 Observed 2 alt. _
26 16. Index error -
27 06.5 M = e4 13 58.5 2 alt. corrected
27 37. m-A = 43 54 14 .5 Altitude =
28 07.5 R, P, and Sd
28 40. log o;-e m = 9.0021000 True alt.= A -
29 15.5 log sin (m-A) = 9.8410167

86 53 30 29 46. --- log cosL - 9.636,3878720 00 00 18 30 24.5 log cos on sin (m-A) = 18.8431167 log sin A = 9.9951569
log cos L sin A = 9.8315447

806 53 30 18 27 47.6 ---- log cos Lsin A -- 9.8315447_
log sins jp = 19. 0115720

80 41 21
log sin jp = 9.5057860

40 20 40.5
56 .8 0

PTpin
18 41 29

40 19 44
r U are = 37 22 58

h. m. s .
p in time = 2 29 31.87
~c dt = 19 44 43.9

True time = 17 15 12.
Time by cbron. = 18 27 47.6
Chron. fast = 1 12 35.6

0 n
= 46 40 40 Refraction =R = 5S
= 70 10 00 Parallax=P =
= 39 25 30 Semi-diam.=Sd =

R. P, and Sd =
= 156 16 10 Observed 2 alt.

Index error =
= 78 08 05 2 alt. corrected =
= 38 42 35 Altitude =

R, 11, and 8d =
= 9.3130467 True alt. =A =
= 9.7961406
---- log cos L = 9.F363878

= 19 .1091873 log sin A = 9.97344:15
= 9.8098313
--- log cos L sin A = 9.8098313

= 19 .2993560
-

= 9.6496780
o

= 26 30 36
= 53 01 12

h. m. s .
= 3 32 04.8
= 14 09 59.1

= 17 42 03.9
= 16 54 39.95

= 1 12 36.0

Double altitudes observed . Corresponding times.

h. m. a .
18 51 44.

52 56.5
53 30.
54 07,
54 34.
54 59.5
55 29.
55 55.5

68 49 30 56 X8.5
720 00 00 18 56 55.5

10)788 49 30 18 54 39.95
78 52 57

39 26 28 .0
5S

39 25 30



Station, Camp Baker, Montana.-Date, Anguat 5, 1875 .-Object observed, a Ophiuehi.-Ref. circle, Gambay &Son, 212.-Chronometer, Bond
& Son, 202.-Observer, Wood.-Computer, Wood.-Bar., 25'- .30.-Ther ., 53°.

7 w

TO YELLOWSTONE NATIONAL PARK.

Determination of latitude by circum-meridian altitudes .

h. m.. s .
App. lat. = l

	

= 46

	

40

	

40

	

cos 9.83648

	

Chron. correction

	

1

	

12

	

35.8

	

Semi-diam.
Dec.

	

= 12 39

	

08.7

	

cos 9.98932

	

Equation of time 17 29

	

10.4

	

Refraction 33"
a

	

=55 58

	

cos 0.25206

	

Parallax
18 41 46.2

1.196 0.07786

Determination of latitude by circum-meridian altitudes .

Station, Camp Baker, Montana.-Date, August 5, 1875.-Object observed, ,1 Serpentia.-Ref. circle, Gambay &Son, 212.-Chronometer, Bond
& Son, 202.-Observer, Wood.-Computer, Wood.-Bar., 271°.30-Ther., 53 0 .

0

	

. .

	

h. m. 8.
App. lat. =1 = 46

	

40

	

40

	

cog 9.83648

	

Chron. correction

	

1

	

12

	

35.8

	

Semi-diam.
Dec.

	

= 2 55 48.3 cos 9.99943

	

~c dt

	

18 14 53.9

	

Refraction

	

56".4
a

	

=40 23 20

	

cog 0.11824

	

Parallax
19 27 29.0

.879

	

9.94415

49

Times of obs. Mar. diet . 2ain2 j P cos l coe D Red. tomor. Observed 2 cir-
cum - merldiauby chron. =P. sin k

.
cos a in 9,ro=x. altitudes .

k. m. 11 ~~ 0 1 11

18 35 " 33.5 6 13 75.9
37 54.5 3 52 29 .4
38 5l . 2 55 16.7 "+
39 51 . 1 55 7. 2
40 52.5 54 1.6
41 59.5 13 . . . . . . . . . . .a 40.843 10.5 1 24 3.9 a44 18. 2 32 12. 6 d45 17.
46 41 .

3 31
4 56

24. 3
47.8 m47 58.5 6 12 75.5 a

18 49 24. 7 38 114.4 623 26 40
720 00 00

34.1
12)1343 26 40

111 57 13.3

55 58 36.6
33

55 58 03 .6
40.8

55 58 44 .4
102 39 08. 7

46 40 24

Times of oUe. Her. diet. 2 ainp } P-- cog d cos D Obo'd 2 circum-
meridian alti-by chron. =P. ein1"

= k cos a tudes.

h. m. e .
19 23 15. 4 14. 35 .2 -

24 53.5 2 35.5 13 .2 P'
25 55. 1 34. 4.8
26 55.5 33.5 0.6 ti27 56 .5 27.5 0.4 w
28 54 . 1 25. 3.9

"19
30
31

24 .5
34.

2 55.5
4 05.

16.8
32.7 J c 8) 646 29 00

13.45
U 80 48 37.5

40 24 18.7
56.4

40 23 212.3
11. 8

40 23 34.1



50 RECONNAISSANCE FROM CARROLL, MONTANA,

Determination of the latitude by observed double altitudes of Polaris of the meridian .
Station, Camp Baker, Alontana-Date, August 5,1875-Ref circle, Gambay & Son, 212.-CIronometor, Bond & Son, 202 .-Observer, Wood.-

Computer, Wood.-Bar., 251 ,, .30-Ther ., 530 .

p in are . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Determination of the latitude by observed double altitudes of Polaris off the meridian .
Station, Camp Baker, Montana.-Date, August 5, 1875.-Sextant, Spencer Browning, 61536.-Index error, -60" .-Cbronometer, Bond & Son,

202.-Observer, Wood.-Computer, Wood.-Bar ., 25'u.30-Ther ., 530 .

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

46".8
Chrou .correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

11, M- 35-. 8
Doc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

880 38' 2!1�
A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

4891"

h . m.. s.
.A Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

13

	

08.76
Sid. timo at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid. interval from mean time of oulmination . . . . . . . . . . . . . . . . . . . . . . . . .
Retardation of moan on sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Moan time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Error of chron. a t time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

12

	

35 . 8

Time l,v chron . of culmination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

2

	

2.,

	

44 . 56
Clock-Limo of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

19

	

15

	

03.25

Hour-anglo,p, in Aid . time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

7

	

10

	

41.3
Sidereal equivalents in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1070 40' 20"

p in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Observed double altitudes. Corresponding times .

0 ' " h . m. s . log cos p = 9.4822605 log Sin p 9.97901
92 30 30 19 it 51.5 log A = 3.6893977 l0gA 3.68940

31 10 12 44 .
31 20 13 24.5 log A cos p == 3.1716582 log A sin p 3 .66H41
3[ 50 14 01 .5 = 148411 .8
32 10 14 40. log (A sinp)l 7. 3:31182
32 40 15 23. 0

1 11 log a 4 .38454
33 20 16 10.5 1st term - 24 44 .8 log tan A 0. 01896
34 00 16, 4!1.5 Alt. =A =46 15 00.7
34 15 17 21 .5 2d term = 55 .0 log 2d term 1 . 740:12

92 34 35 19 18 06.5 2d term 5511 .0
Latitude = 46 40 40 .5

92 32 3 .5 19 15 03.25 ..
1 00

92 31 35

46 15 47.5
46 .8

46 15 00 .7

Observed double altitudes . Corresponding times .

o " h . m . e. log cos p = 9 .3 .̀227046 log sill p 9 .99018
19 34 18 .5 log A = 3 .6893977 log A 3 .68949

34 48 .
35 31 . log A cos p= 3 .0121023 log A sin p 3.67i)58
36 30 . = 1028" .3
37 06.5 -- log (A sin p)27.35916
37 37 . 5 0 ' " leg s 4 .38454
38 08.5 1st term = 17 08.3 log tan A .02091
38 44. Alt. =A = 46 22 43.2

207 50 00 39 17 .5 2d term 58.2 log 2d term 1 . 76461
720 00 00 19 39 57 .5 2d term 5811 .2

Latitude - 46 40 49.7
10) 927 50 00 19 37 11 .9

92 47 00

46 23 30
46 .8

46 22 43 .2

Refraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chron .correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
'A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

46" .8
lh 1 1211 , 33- .8
880 38' 2!1 �

4891"

It . 1,l. . s.
At Polaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1:3 08 .76,
Sid . thus at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid . interval from mean time of culmination . . . . . . . . . . . . . . . . . . . . . . . . .
Retardation of mean on sidereal time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mean time of culmination of star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Error of chron . at time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 12 35 .8

Time bechron .of cabuination . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . 2 25 44 .56
Clock. time of observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 37 11 .9

Hour-augle,p,in mean time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 48 32.66
Sidereal equivalents in arc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020 08' 10"
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Determination of the latitude by observed double altitudes of Polaris of the meridian .
Station, Camp Baker, Montana.-Date, August 5,1875.-Ref. Circle, Gambav &Son, 212.-Chronometer, Bond & Son, 202.-Observer, Wood_

Computer, Wood.-Bar., 25kX-Ther., 530.

R"3frao ti on

	

. .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

4611.8
Chron. correction . . . . .. . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1^ 12-- 35 .̂8
Doe. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

880 38 , 29"
A . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . ..... . . . .

	

48911.

h. m.

	

a.
At Polaris . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1 13 08.76
Sid. time at mean noon at this station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sid. Interval from mean time of culmination............ . . . . . .. . . . . . .
Retardation of mosu on sidereal time . ....... . . . . . . . . ................
Mean time of culmination of star . . . . ..... . . . . . . . . ............ . . . . . . .
Error of chron. at time of observation. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

12

	

35.8

Time by chrou. of culmination . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... . . . . . . . .

	

2

	

25

	

44.56
Clock-time of observation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

19

	

04

	

49.45

IIour-angle,p,in mean time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

7

	

20

	

55.1
Sidereal equivalents in are. . . . ...... . . . . . ..................... . . . . .

	

1100 131 47"

p in arc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

51

Observed double altitudes. Corresponding times.

1 " h. m. 8 . log cos p = 9. 5388061
109

sin p 9.97235
19 01 49 .5 log A = 3.6893977 log A 3. 61,940

02 4l . 5
03 07 .5 log A coo p= 3.2282038 log A sill p 3.66175
03 53.5 = 1691".2
04 24 .5 log (A sin p)' 7.32350
05 07. 0 log a 4.38454
05 54. let term = 28 11 .2 log tan A 0.01817
06 32 . Alt. =A = 46 11 53 .7

204 13 30 07 00 . 2d term = 53 .2 l0g 2d term 1.72621
720 00 00 19 07 45. Mom. 53 11.2

Latitude = 46 40 58.1
10) 924 13 30 19 04 49 .45

92 25 21

46 12 40.5
46.8

46 11 53.7
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RECONNAISSANCE FROM CARROLL, MONTANA,

Summary table of daily instrumental observations with deduced altitudes, latitude, and longitude of each
camp, and of the Hontana posts, distances traveled, &c .

Station . Date. Start. Arrive . Barometer
.

- Eleva-
Lion. Latitude. Longitude . Day's

maroh .
I Total dis-

tance .

1875. h. h . Inches . Feet . e 1 11 e ' 11 Miles . Miles.
Carroll . . . . . . . . . . . . . . . . . . . . . . July 13 9 .00 a . m. . . . . . . . . . . . . 27 .50 2,247 47 34 48 108 24 00 . . . . . . . . . . . . . . . . . .
Little Crooked Creek . . . . . . July 13 . . . . . . . . . . . . 1 .30 p . m . 26 .80 2,923 47 30 01 108 34 30 13 13
Crooked Creek . . . . . . . . . . . . . . July 16 8 .00 a. m. 10 .00 a. m . 26 .95 2,776 47 28 00 108 41 30 6 19
Boa Elder Creek . . . . . . . . . ._ . July 18 7 .00 a . m. 2 .30 p. m . 26 .28 3,437 47 20 43 109 02 00 19 .5 3d 5
RoseCampp Lewis . . . . . . . . . . . .. . . . . . . July 25 6 .00 a. m. 5.00 p . m . 25.83 3,890 47 03 47 109 26 30 36 74 .5

Fork . . . . . . . . . . . . . . . . . July 26 7 .30 a . m. 4 .30 p . m . 2.5.54 4,186 46 47 03 109 44 00 27 101.5
Haymaker's Creek . . . . . . . . . . July 27 7 .00 a . m . 4 .120 p . m . 25 .07 4,673 46 30 00 110 06 40 29 130.5
North Fork Musselshell . . . . July 28 7 .30 a . m. 2.00 p. m . 24 .70 5,063 46 33 13 110 28 30 19 .25 149.75
Brewer's Springs . . . . . . . . . . . July 29 7 .45 a, m. 4 .00 p . m . 24 .80 4,957 46 32 50 110 55 40 27 176.75
Camp Baker . . . . . . . . . . . . . . . . July 30 8 .30a . m. 1 .15 p. m . 25 .20 4,538 46 40 44 Ill 11 00 16 .75 193 .5
Moss Agate Springs . . . . . . . . A ug. 7 8 .00 a. m. 5 .00 p . m . 24 .66 5,106 46 23 40 110 53 30 27 220 . 5
Twentv" tive Yard Creek . . . Aug. 8 6 .30 a . m. 5 .30 p . m . 24 .58 5,191 46 00 05 110 48 40 32 252 .5
Fort Ellie . . . . . . . . . . . . . . . . . . . Aug. 9 6 .15 a . m. 5 .00 p . m . 25.00 4,747 45 40 15 110 59 04 28 .75 281 .25
Drane's Dam . . . . . . . . . . . . . . . Aug. 10 8 .00 p. m. 8.45 p . m. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .5 282 .75
Boteler'sRanch . . . . . . . . . . . . . Aug. 11 6 .30 a. m. 7 .30 p . m . 24 .88 4,873 . . . . .. . . . . . . . . . . . . . . . . . . . . 33 .25 316
Rocky Canon . . . . . . . . . . . . . . . Aug. 12 6 .30 a . m. 12.30 p . m . 24 .80 4,958 . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .5 331 .5
Mammoth Springs .. . . . . . . . . . Aug. 13 7 .45 a. m. 6.40 p . m. 23.73 6,114 . . . . . . . . . . . . . . . . . . . . . . . . . . 18 349 .5
Meadow Brook . . . . . . . . . . . . . . Aug. 15 8 .20 a. m. 3 .00 p . m . 23.80 6,037 .. . . . . . . . . . . . . . . . . . . . . . . . 15 364.5
Cascade Creek . . . . . . . . . . . . . . Aug. 16 8 .40 a. m. 5.00 p . m. 22.28 7,767 44 43 40 . . . . . . . . . . . . . . 19 .5 384
Mud Volcano . . . . . . . . . . . . . . . Aug . 18 8.20 a. m. 11.45 a . m . 22.40 7,626 44 37 17 . . . . . . . . . . . . . . 11 395
Yellowstone Lake and return Aug. 19 9 .330. In' 2.30 p . m. . . . . .. . . . . . . ._ . . . . . . 16 411
Lower Geyser Basin . . . . . . . . A ug. 20 8 .30 a. m . 5.00 p. m. 22.73 7,238 . . . . . . . . . . . . . . . . . . . . . . . . . . 26 437
Upper Geyser Basin . . . . . . . . Aug . 21 1 .10 p. m . 4.20 p. m. 22.64 7,347 44 27 40 . . . . . . . . . . . . . . 9 446
Jay Creek . . . . . . . . . . . . . . . . . . Aug. 24 8 .40 a. m. 7.30 p . m. 22.40 7,626 . . . . . . . . . . . . . . . . . . . . . . . . . . 40 486
Meadow Brook Aug . 25 8.00 a. m . 3.50 p. m. 23 509
Mammoth8prings . . . . . . . . . . Auz . 26 7.50 a. m . 12.30 p. m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 524
Rocky Canon . . . . . . . . . . . . . . . Aug. 27 12.30 p. m . 5.30 p. m. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 18 542
Boteler's Ranch . . . . . . . . . . . . Aug . 28 8.30 a. m . 12 .30 p. m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 557
Spragne's Ranch . . . . . . . . . . . . Aug . 29 6.50 a. m . 1 .50 p . m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.516.5 573 .5
Fort Ellis . . . . . . . . . . . . . . . . . . . Aug . 30 9.15 a. m . 1 .50 p. m. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 18.5 592
Bridger Creek . . . . . . . . . . . . . . Sept. 2 3.00 p . m . 7.50 p. m. . . . 6 598
13ridger Creek . . . . . . . . . . . . . . Sept. 3 10.30 a. m . 4.00 p. m. 24.28 5,513 45 45 27 110 53 95 4 602
Bridger Pam . . . . . . . . . . . . . . . . Sopt. 4 8.20 a . m . 6 .00 p. m. 23.70 6,147 45 53 40 110 53 30 10.25 612.25
Cottonwood Creek . . . . . . . . . . Sept . 5 1.10 p . m . 7.00 p . m. 24 37 5,416 46 05 30 110 45 15 16 628.25
Deep Creek . . . . . . . . . . . . . . . . . Sept. 6 6.45 a. m . 5.30 p. m. 24.25 5,545 46 20 12 110 45 30 16.5 644.75
South Fork of Musselshell . Sept . 7 7.30 a. m . 4.00 p. m. 24.61 5,160 46 26 08 110 24 50 21 .75 666.25
liopley's Hole . . . . . . . . . . . . . . Sept. 8 7.00 a. m . 6.15 p. m. 24.86 4,894 . . . . . . . . . . . . . . . . . . . . . . . . . . 27.25 693. 5
Butlhlo Creek . . . . . . . . . . . . . . . Sept. 9 6.30 a. m . 1.30 p. m. 25.37 4,360 . . .. . . . . . . . . . . . : . . . . . . . . . . 24 717.5
Camp Lewis . . . . . . . . . . . . . . . . Sept 10 6.45 a. m . 1 .45 p. in. 25.83 3,890 . . . . . . . . . . . . . . . . . . . . . . . . . . 21 .5 739
Armpit's Creek . . . . . . . . . . . . . Sept . 11 6.30 a. m . 3.30 p. m. 25.90 3, 820 47 19 12 IOQ 12 00 26 765
Dog Creek . . . . . . . . . . . . . . . . . . Sept. 12 7.30a. m . 3.45 p. m. 26.05 3,608 47 25 10 109 20 30 16.25 781 .25
Judith River . . . . . . . . . . . . . . . Sept . 13 7.00 a. m . 7.30 p. m. 27.40 2,343 47 41 30 109 39 30 28 809.25
Near Dog Creek . . . . . . . . . . . . Sept. 16 6.30a. m . 3.30 p. m. 26.50 3,220 47 31 17 109 27 30 17.5 826.75
Armoll's Creek . . . . . . . . . . . . . Sept, 17 6.30 a. m . 4.30 p. m. . . . . . . . . . . . . . . .. .. .. . . . . . . . . . . 23 849.75
Crooked Creek . . . . . . . . . . . . . . Sept . 18 7.00 a . m . 4.45 p. m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 875.75
Carroll . . . . . . . . . . . . . . . . . . . . . . Sept. 19 7.30 a. m . 2.15 p. m. . .. . . . . . . . . . . . . . . . . . . . .

a
5 898. 25

Fort Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 30 33 " 111 " 48 19.5 . . . . . . . . . .
Fort Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
. . . . . . . . 47 49 38 110 .39 48 . . . . . . . . . .
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Distances on the Missouri River from Bismarck to Benton, from a survey by Lieut . F. ti. greens,United States Engineers, under direction of Capt. IV. J. Twining, Corps of Engineers .

~ V W A

f=i
dP4 To-

Mike.
805.4 Fort Benton ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
787.7 MariasRiver . ........... . . . . . . . .. . . ., .� , . �,., . ~~i7.7'
764.9 Little Sandy River ....... 40.5
756.4 Citadel Rocit. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
745.9 Cathedral Rock . .... . . . . . ............... . . . . .� . . . 59.5
743.4 Hole in the Wall . ........... . . . . . . . . . . . . . . . . . . . . � 63
731.4 Arrow River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
725.3 Drowned Man's Rapids . . . . . . . . . . . . . . . . . . . . . ., ., . . 80.1
723.1 Old Camp Cook............. . . . . . . . . . . . . . . . . . . . . . . 82.3
722.4 Judith River.................. . . . . . . . . . . . . . . . . . . . . 83
718.8 Holmes Rapids . . . . . . . . . . . ........... . . . . . . . . . . . . . 86.6
707.6 Dauphin Rapids ................., ......, . . . . . . . . . 87.8
693.7 Lone Pine Rapids........ . . . . . . . . . . . . . . . . . . ., . . .., 111.7
689.6 Sturgeon Island . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . .�� 115.8
681.9 Cow Island . . . . ., . . . . . . . . . . . ., ._ . . . . . . . . ......... . 123.5
671.4 Grand Island . . . ......, ........ . . . . . .. . . . .., .�.� 134
665.3 Two Calf Island . . . . . . . . . . . . .. . . ._ . . . . . . . . . . . . ... . 140.1
657.8 Emileor Harriett Island ........ . . . . . ............ . 147.6
647.9 Little Rock Creek .. . . . . . . . . . ..................., . 157.5
638.9 Carroll.................. . . . . . ........ . . . . . ....... . 166.5
621.7 Beauchamp's Crook............................... 183.7
619.4 =Island. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
600.9 Musselehell River . ..... . . . . . . . . . . . . . . .......... 204.5
486.2 Fort Peck . .. . . . . . . . . . . . . ....... . . . . . ............. 319.2
468.6 1dilkRiver . . . . . . . . . . . . . . . . ..... . . . . . . . . . ......... 336.8
453.4 Porcupine Creek. . . . . . . . . . . . . . . . . ................. 352
373.4 Frenchmen's Point.......... . . . . . ........., ., ., ... 432
355.8 Big Muddy River. . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 449.6
321.9 Little 111nadyRiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483.5
309.4 Fort Union . .. . . . . . . . . . . . . . . . . ................... . 496
305 Yellowstone River. ..... .. . . . . . . . ., . . . . ., . ..,.. � , 500.4
302.9 Fort Buford . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502.5
267.8 Muddy River. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537.6
205 White Earth River. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.4
186.4 Little Knife River . ..... . . . . . . . . . . . . . . . . . . . . . � ., . 619
131.6 Little Missouri . . . . . . . . . . . . . . . . . . . . . . . . f.... . . . . . . 673.8
108.4 Fort Borthold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697
84 Fort Stevenson. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726.4
60 .4 liig Knife River . ............. . . . . . ..... . . . . . ... . . 745
52 .5 Fort Clark........ . . . . . . . . . . . . . . . . . ... . . . . . . . . ... . 752.9
.... Bismarck ............. . . . . . . . . . . . . ...... . . . . . . . . . . 605.4



REPORT OF A RECONNAISSANCE OF JUDITH BASIN, AND OF A TRIP
FROM CARROLL TO FORT {'LLIS, VIA YELLOWSTONE RIVER .

BY LiEU'r. R . E . Timmrsov.

FORT STEVENSON, DAIc., 3fareh 8, 1876 .
SIR : I have the honor to forward herewith a report of the reconnaissance of the Judith Basin,

made during the past summer, in accordance with your orders, and an account of my subsequent
return from Carroll, Mont., to Fort Ellis, by way of the Yellowstone River.

The trip to the Judith River, which was laid out as part of the summer's work, on condition
that it could be completed before the close of navigation on the Upper Missouri, was ordered from .
the camp on Armell's Creek, September 11.

	

Its object was the examination of the country in the
vicinity of the Judith, with regard to its topographical features, to accurately locate its position,
but more particularly to afford an opportunity for a thorough search for fossil remains in the cut
banks of its valley, which offer so extensive an exposure. The party consisted of a sergeant and
one private of the Engineer Battalion, charged with running the trail by compass and odometer ; a
detachment of a sergeant and seven privates of the Second Cavalry as escort ; and Reynolds as
guide.

Mr . G. B. Grinnell and Mr. Ludlow accompanied the party ; the former interested in the
paleontology and zoology of the country. Sextant-observations were made by Mr. W. 1-1 . Wood
whenever practicable .

Including myself, the party numbered fifteen men, all mounted, save the teamster, the ser-
geant in charge of the odometer-cart, and the man charged with the care of the chronometers.

On the morning of September 13, the party was put eu route across a stretch of rolling prairie
country. The general course was toward Square Butte, a landmark in the vicinity of Benton,
considerably west of the point to be reached ; but it;was deemed advisable, from lack of knowledge
of the country, and from the broken appearance to our right, to make the divide between Dog
Creek and the Judith, and to follow this up till opportunity offered to descend to the valley of tho
latter stream near its mouth.

	

The headwaters of Dog Creekwere reached in the afternoon.

	

Here
I was joined by Reed, who had volunteered his services as guide.

	

Camped at a pool ..ear this
creek.

In the morning (September 13), a course more to the north was taken, bearing nearly on Bear's
Paw Mountains. The divide was kept from necessity, either valley being impassable for wagon .
Shortly after leaving camp, the broken character of the Judith Bad Lands began to appear to our
left and front.

For twenty miles back from the mouth of the stream, the country immediately tributary to it
is washed and cut into the wildest and most rugged shapes . The soil is of that clayey character
capable of supporting itself at steep inclines ; and where ordinarily the drainage would be con
ducted in simple valleys or natural depressions, here gulches and ravines, with precipitous sides,
are formed by the flow of the water. The worst of these were avoided, and to within ten miles of

the mouth of the Judith our path was over a country such that a heavily-loaded wagon-train could

have been conducted with but little difficulty.
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RECONNAISSANCE FROM CARROLL, MONTANA,

The Judith andDog Creeks from their sources converge gradually, and, at their junction with
the Missouri, are but three miles apart. The valley of Dog Creek is broken in a manner similar to
that of the Judith ; and, back ten miles from their mouths, this erosion, from long-continued action
of water, has gone to such extent that the summit of the divide between these two streams is a
simple backbone of a few feet in width, and the passage of this ridge with a single wagon, lightly
loaded and conducted with care, nearly entailed the loss of the team.

	

This difficult piece of road
lasted but a few hundred yards.

	

For six miles farther on the valleys keep apart, and give a good
stretch of prairie.

A descent into the valley of the Judith was made at a point four miles from its moutb .
Camped on the river ; abundance of wood ; grazing poor.

The Judith is a swift-running stream, from 60 to 80 feet in width, and has a depth of water
varying from 2 to 4 feet .

	

Its sources in the Judith Mountains are clear, cold springs, but the
character of the water changes completely in its course to the Missouri .

	

Its temperature is very
much increased, and a considerable amount of earthy matter is taken up and held iu suspension .
Though all its upper branches are plentifully stocked with trout, none of these fish were taken in
the main stream.

	

Its valley proper, from bluff to bluff, is about a mile wide, well timbered with
a young growth of cottonwood.

	

Scrub pinesand cedars are sparsely scattered over the highlands,
principally on the sides and at the heads of ravines.

	

From the rate at which the wood is now
being taken out for the supply of steamboats, the whole will be exhausted before many years.

September 14, moved camp half a mile down stream for better grazing; visited Fort Claggett,
a small Indian trading-post on the Missouri, a short distance above the Judith .

	

It consists of two
log buildings facing each other ; their ends joined by a stockade, with a small flanking arrange-
ment at the alternate angles.

	

Afew Indians were seen about ; their tepees standing near the fort.
From the ruins of old Camp Cooke, in the west angle between the Judith and Missouri, the

plan of the post can be' distinctly traced ; some of the adobe walls still withstanding the effects of
the weather.

The 15th and 16th were consumed in a vigorous search for fossils by nearly all the party.
Observations were made by Mr. Wood.

On the night of the 16th, a courier arrived from Carroll, with orders from you for the return of
the party.

	

Preparations were made accordingly.

	

As it is highly probable that a more lengthened
search in this vicinity than our time had allowed would bc

	

Wily rewarded, and, in order to afford
every facility for the improvement of the time that could b, gained, a mackinaw was procured, by
which Mr. Grinnell, at whose disposal it was placed, with Messrs . Ludlow andReynolds, was enabled
to remain somewhat longer upon the ground, and then make Carroll by way of the Missouri as
soon as the overland party.

The return trip began on the 17th.

	

My old trail was necessarily taken for part of the way
back ; but, as soon as opportunity offered, acourse to the east of it was taken ; but little was gained
by this, however, for from the nature of the ground I was compelled to pass near the old camp on
Armell's Creek.

But little game was seen on the Judith .

	

The Indians, as well as white men in that vicinity,
kill for bides alone for purposes of trade.

	

The consequence is very apparent .

	

But three or four
herds of buffalo and afew antelope were seen there; antelope becoming more plentiful as we left the
river behind us .

Carroll was reached the afternoon of the 20th ; the party by boat making the landing soon
after.

This trip demonstrated the practicability of a wagon-road through the Judith Basin to the
Missouri ; though for general use a considerable amount of work would first needs be done.

The trail was carefully kept ; the principal topographical features being sketched in .

	

Thedata
for the plotting of the course and the astronomical notes are already in your hands.

Every facility was afforded Mr. Grinnell in his collection of fossils.

	

It is to be regretted that
longer time could not have been taken in this work .

After the departure of the main party from Carroll for the East, it devolved upon me to con-
duct the transportation back to Ellis.

The party under my charge consisted of but two sergeants and ten privates of the Second
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Cavalry, and it was my intention to follow the road previously passed over by the party ; but on
my arrival at tile forks of tile Nhisselsliell River, I f'cand a company of the Second Cavalry, coui-
manded by Lient . L . 11 . Jc-rome, under orders to scout the country east of the Crazy Mountains as
far as tile Yellowstone, and thence to return to Tort 11llis by way of that river .

Through the courtesy of Lieutenant Jerome, I was enabled to avail myself of the opportunity
(which tile small force at my disposal rendered it imprudent to attempt) to strike tile Yellowstone
at Big Timber Creel:, a point within about seventy miles of that to which General Forsyth had
ascended with his expedition in the spring .

Cairnp at the forks of the Musselshell was struck oil the 28th of September, crossed to tile
south side of the Musselshell a mile below the forks, followed the general course of this stream for
about four miles to the, Little Elk-a well wooded stream, crossed from this creek to the Big Elk
(seven miles) in a course a little east of south, passed this stream, and three-quarters of a mile
farther on a branch of the same. About eight miles more of travel brought us to the Porcupine
(or American Fork) . Here camped .

Throughout this day's march, an exceedingly large number of antelope were observed, and at
our camp on the Porcupine the woods and underbrush were alive with deer, showing in a very
marked manner the absence of tile skin-bunter .

Sej)tember `L9.-Traveled seven miles to Summit Creek ; four miles farther on crossed the Sweet
Grass, a tributary to the Yellowstone. It is fed by springs and melted snow from Crazy Mountain,
and flows a volume of water nearly equaling that of the Musselshell .

Beyond this, several small streams were passed : Beaver Creek, standing in pools at this season,
two miles ; a, branch of same, half a mile ; three miles farther oil, Williamson's (.`reek, and a mile
from this, Burnt Creek, all emptying into tile Sweet Grass .

The first crossing of Big Timber Creek was at three miles ; we recrossed half a mile beyond,
and camped cm left bank. This stream is about 20 feet wide, clear and cold. The valley is very
heavily timbered.

On the department maps, several small streams are noted as running into Big Timber from
the north . There are no streams of any moment after passing Burnt Creek going south on this
trail .

October I.-Traveled down left bank of Big Timber for about five miles ; crossed within half a
mile of its mouth.

	

Here observed indications of Indians, probably Crows.
Two large tripods, 20 feet or more in height, lead been erected, and from the legs of these were

suspended hundreds of moccasins, some of them beautifully beaded. It was remarkable that none
of these moccasins were more than 5 inches in length ; tile most of I hem averaging about 3 inches ;
probably some offering, or medicine .

	

Traveled up Yellowstone on its left bank.

	

Little Timber
about four miles and a half from Big Timber, about a third of the size of the latter ; well wooded .
The country between these two streams is very poor, almost no grazing ; sagebrush being the main
production .

	

Half a mile farther on crossed a branch of Little Timber ; the two unite about three
hundred yards from the Yellowstone.

	

Three miles beyond, Cherry Creek .

	

In succession, we
passed Duck Creek three miles on, Hot Spring Creek three miles beyond, and Cold Spring Creek a
mile beyond that .

	

Went into camp oil the Yellowstone near the latter .
October 2.-General course still along Yellowstone .

	

Crossed Yellowstone tell miles from camp
at a point nearly opposite old Crow agency .

	

The ford was very circuitous, ranging back and
forth along the bars to avoid deep water .

	

At this season, the greatest depth on this ford brings the
water nearly to the wagon-body .

The old Crow agency, recently abandoned, is at the foot of the Yellowstone Mountains, oppo-
site to, and about four miles from, the month of Shield's River .

	

It consists of a collection of rude
bnildiogs, priueilially adobe.

	

ltiecrossed the Yellowstone about five miles above tile agency .

	

There
are two fords equally good, one above and one below cc Benson's Ferry."

	

Formerly, the passage of
the stream -,it high water was made by a ferry-boat conducted by means of a cable stretched across
the river .

	

At the time of my crossing, the ferry was not in existence .

	

Its place is marked by two
stones on the left bank.

	

Camped two miles below, just opposite one of the highest points of the
Yellowstone Mountains, called Medicine Peak .

October 3.-After leaving camp, crossed Fleshman's Creek about eight miles from Shield's River .
8 w
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Half a mile beyond is a small stream, which I followed up for about twelve miles, then pulled over
a high divide ; at this point the only difficult road was encountered. Across the divide, the head of
the Middle Fork of the Gallatin River was struck. and a general course with that of the stream was
followed to Fort Ellis.

In the progress up the Yellowstone River, a very noticeable feature presented itself ; the
change of the character of the country adjacent to it.

	

Throughout its whole length on the lower
stream, the elevations on either side never attain to more than the dignity of ,, buttes"

	

But from the
moment of passing Crazy Mountain, the scenery of the river becomes more in keeping with the
grandeur to which it attains above.

Very respectfully, your obedient servant,

Capt. WILLIAM LUDLOW,
Corps of Engineers, Saint Paul, BTinn.

R. E. TIIompsON,
Second Lieutctant Sixth Infantry .




